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PHARMACEUTI CAL FORMULATI ONS OF FSH AND LH TOGETHER
WORTH/OBTMON- | ONI C  SURFACTANT Fi el d of | nventi eaT/ERe004/050432
invention relates to the field of pharnmaceuti cal
formul ations of follicle-stinulating 5 hornone (FSH),
formul ati ons of |uteinising hornmone (LH), and m xtures
of FSH and |uteinising hornone (LH); as well as to
nmet hods of produci ng such fornul ati ons. Background of
the invention Follicle-stinulating hornone (FSH),
| ut ei ni sing hornone (LH) and chorionic 10
gonadotrophin (CG are injectable proteins falling
into the class of gonadotrophins. FSH, LH and hCG are
used al one and in conbination in the treatnent of
infertility and reproductive disorders in both female
LIQERD PHARMA CERRtTICah t EORMUTATIIAN S raF, FESHNANDH |TecRTHERPYTIGUS ebN-TONIC
SURRMCTRKR pituitary gland. For pharnmaceutical use, 15
FSH and LH and their variants may be produced
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for assisted reproductive technologies (ART). In a
typi cal 20 Begeatdvemtinvnergi men for ovul ati on i nducti on,
a patient iFdidggni=ing dtreqedsidalubivsing mpreat (LaiNgd Eforioni&=SH or
a vari ant® (sebroenn 15) 2egne300 riitdi)s FBHNtelbypss Piapradgropier | od  of
from about 8" o AISEEE usedaPredrynseombington & the {maineiael ngtiteat ment
regi men f or"CHAtTOIER "GP MBSt nul ation, a
patient is adm nistered daily injections of FSH or a
variant (abygte 1580 Preyr kP%H}” ENPPNIE B BERisd  of
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or resissance to LH, such as wonen suffering from
hy pogonadot-srogib Gealbyp@gpRadiesm i hdburMEanQlQupials) Or
ol der pat irgitdh Ssinf 150 ®.FsHBDimys@@KSn OFbn@bnd@r2)kq0 abewpat i ent s
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i's a probl emringlibh hyepoore@irbic vadsingem Wi t h FSH has
traditicfally been available in a preparation called
human nenopdessaln gorraettinrcapirionst: (hE) AR UNR87213
PCT/ Ep2004/ln@53@@pge2ls having very low endogenous LH levels or resistance to LH, such as

women suffering from hypogonadotrophic hypogonadism (HH, WHO group 1) or older

patients (i.e. 35 years or older), and patients in which embryo implantation or early

35  miscarriage is a problem. LH in combination with FSH has traditionally been
available in a preparation called human menopausal gonadotrophins (hMG)



2 extracted fromthe urine of postnenopausal wonen.
hM5 has a 1:1 ratio of FSH:LH activity. CG acts at
woheo4garma3r eceptor as LH and elicits the sane PCT/EP2004/050432
responses. CG has a 5 longer circulation half-life
than LH and is therefore commonly used as a | ong
-acting source of LHactivity. CGis used in 01 and
COH reginmens to minmc the natural LH peak and trigger
ovul ation. An injection of human chorionic
gonadotrophin (hCG is wused to trigger ovul ation at
the end of stinmulation with FSH or a m xture of FSH
and LH CG may al so be used together with FSH during
stimulation for 01 and COH, in 10 order to provide
LH activity during stinmulation in patients in which
LH activity is desirable, suzh as those nenti oned
above. FSH, LH and CG are nenbers of the heterodimner,
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3 published in February 1996, for Fertinexl M
(urofollitropin for injection, purified) for
weuboszxaeous i njection, by Serono Laborat ori eBCTIERZ004/050432
Randol ph, MA]. FSH has al so been formulated in both
si ngl e-dose and nmulti-dose liquid formats, in vials,
or anpoul es. Single dose formats nust renain stable
and potent in storage 5 prior to use. Milti-dose
formats nust not only remain stable and potent in
storage prior to use, but nust also renmain stable,
potent and relatively free of bacteria over the
nmul ti pl e-dose use regi nen admi ni stration period, after
the seal of the anpoule has been conprom sed. For
this reason, nmulti-dose formats often contain a
bacteriostatic agent. 10 LHis fornulated for
i ntramuscular (1M or subcutaneous (SC) injection. LH
i's SUDD' | epdohs!héa |nI F)!kﬁ@r!mlgbd fa'&gmngxsmrdfoﬂl):pmffgrnjmldn r})un}'(el:l)aerS or
anp0U| es OfsubZl@neLMnjyclloalbyS%nt) Qbo@torﬁhl@ ifiandolbhfl\ﬁ] Of one and a
ha| f to tV\D:SIyﬁiaflss bem@rmjlatSJi%@%glﬁ&ose&ﬂd%@oseﬁ@@@*ﬂ&ﬂ l|’] on for
i njection ivaskbomnyed sy ckecR Sisi drdl kbgad hen hyepbi | i sed
product Wi tohor ek emutikied onhddjmeEiol dyrenfaMEdo) and Bkt nGikgk at i on
15 i nduct i Q¥er ©hse, @@ Rilst=6d rkn@l stdh, fdtehtand reldtyartSit Hadit ot 1 ON,
I N conj uncttieemtipptidsdnsd&iren sghdriistayon petidaa@Cthel SN thadmbolle
starting dosesgenobmppfysed. UFd @is GEOn. Imdi-dode] f@r= otee comTended
for up to abbissteticspein days. EP O 618 808 (Applied
Resear chSystens ARS Hol ding N.V.) discloses a 20
phar maceut i'C8PmEEAPESIELEHMETHHSE (g natwolisd | nti mat e
m xt ure of SIFETER TSR HHES o &rrabgP PYevingphdifount  of
sucrose al g™ e EBNBIRYEPER Wf%twgfwvm'%fmmﬁp 0 814
841 (Appl i €Y RESEEPTRPSHFLPURE RIS FRsToEi Ry FRe oy
di scl ose¥ dsoapiedoted o “d'i’ea“mgﬁﬁfwwmvr% I “%onposi ti on
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gonadotroph n(hCG and a stabilizing amunt of
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200 to 10,000 parts by weight of a carboxyllc acid
sal t st abi |28k s ARSRAALR 6 b HLden BRsBnAagat r ophi n.
EP 0 853 94iéjid étﬁlﬁi&ticmp@imon&m\!ﬁsag rggnﬁﬁLt%ggho@niJ i qu d
gonadot rmp hbraote @i théd) khb Goiizifg@htrl @ddi@@n characteri sed in
that the fornulation conprises a gonadotrophi n and

st abi | i si ngraspuniiso af.) dacoRod sygian Rexydpiconatigd or a sal t
t her eof andowisateoriplbingedrliey weigtddba 6rEIPEUITEH.200YAED, 000

2004/ 087 21 3=tPE VPR 004 0G0 Rtabiidr M@0 04913 ( El i
Lilly amd Geadpteginscl oses a fornul ati on conprising FSH

or an
EP 0 853 945 (Akzo Nobel N.V.) discloses a liquid gonadotrophin-containing

formulation characterised in that the formulation comprises a gonadotrophin and
stabilising amounts of a polycarboxylic acid or a salt thereof and of a thioether
35  compound.



FSH vari ant, containing an al pha and beta subunit, and
a preservative selected from the group consisting of
wohens7218t cr esol , p-cresol, o-cresol, chl or ocPesmIP2004/050432
benzyl al cohol, al kyl paraben (nethyl, ethyl, propyl,
butyl and the like), benzal konium5 chlori de,
benzet honi um chl ori de, sodi um dehydr oacet at e and
thi merosal, or mxtures thereof in an aqueous
di luent. There remains a need for stable liquid
formul ati ons of FSH or FSH variants, and m xtures of
FSH and LH, either for single dose or nmultiple dose
adm nistration. 10 Summary of the invention It is an
object of the invention to provide new freeze dried as
well as liquid fornulations of FSH or FSH vari ants,
LH or LH variants, to provide4nethods for their
preparation, and nmethods for their pharmaceutical or
vet eri nar Yy S@04b1B(EE Iﬁ}&n&dﬁ).@cﬁilo@ﬂsrmulat}o5comﬂsin§ bl 1t y
di sorders. rbfvalag, ctﬂtai'ﬁirld Ertalate End ijsuaﬁit, anmpregebﬁve |SJI]3M(@ Fr‘Jml onto
provi de newebbuee@msaingt ih@al maiad, ololegiLbic@sol, i@t bati ons of
m Xt ur es ofalcdBlekygangkn Lokl 4. piofyOnt ehetnd et Redsnkhor their
preps r atsi otigide, barpethoniye thlrg €l @ didn@enydtohi@erandplvassiraGautd cal or
vet eri nary hyseénnpaugolrg@ivgny eat ment of fertility 20
di sorders. In a first aspect, the invention provides a
freeze dri dereanespieefir thbiphriformitieert st aFsH vaiolpeisi t i on
conpri si ng "PQF °GFH A Werterdereinaledbrey el dosamdingraigur f act ant
sel ected®from bl ock copol yners of ethyl ene oxide and
propyl ene OXTHE"BIEFEr ably Pluronic(r) F77, 25
Pl uroni c FE7 > BrUHSATE TS 5y PF FoRtt= 88, In a
second aspé%?f??ﬁégmﬁ$%ﬁ? 1o Pt GU RS "R OEE f or
manuf act y pﬁﬁ;f;ﬂizﬂmﬁmﬁﬁﬁgWﬁﬁﬂ@UV?% P use BB i on
conpr|5|ng 1 a solution of FSH or a vari ant
t her eOf ang ﬂﬂhé%{) qug 1%91 on to row ene rde efdgegand lb OCk
COpOl yner S foQJulatlgrrs L}M t@QQF%J\dg}%tO OVI emet od j£§ rep Sn OXI de

pr ef er abl y alleUtKo&rlalrtFE(' EhlrmeJC:eZtZal orgengrﬂglIane ment o fertlHy C F88
and Pl ur@nigg.d+68 and WFI. In a th aspect

i nvention provides a nmethod for nanufacturlng a

pac k age d tha'& m%kieﬁiﬁlpm\@gq‘p@z% brtec! amqug ngpicéut%él ng

di s pens in g cahpSidh dbdiDhFs Qmﬁaiwt&isr&ganfaghactaﬂ Bl ot rom3 D

sur f act ant veeloegiea & cthye@Ridbdn Otk 10RO bitdmy S ret hyl ene
oxi de arw propyd enenicesebdeyonies 2004/ 087213

PCT/ EP2004/ 050432 5 preferably Pluronic(r) F77,

Pl uroni ¢ F&7 secd aspecd e igenfeBiBoviditine®ld uimen@ink68ye | Nt o a
cont ai ner . Plamacgptichl gppobitn cargpyeCitrmingt kpetion FFsRAE ta@R pPr ovi des
an articl ehefo meavirPere balgriag rofngeck dangimamof etlyleng lxadandaceut | ca
use, conrpr PevTigeEe rEeaty Pereniepir irmigrea Mok e inotoad  FSH or
an FSH F68 and WFI.

In a third aspect, the invention provides a method for manufacturing a packaged
pharmaceutical composition comprising dispensing a solution comprising FSH, and a
35  surfactant selected from block copolymers of ethylene oxide and propylene oxide,



variant, and a surfactant selected from bl ock

copol yners of ethyl ene oxide and propyl ene oxide,
wonefimsaaBy Pl uronic(r) F77, Pluronic F87, Pl uPOMIE®2068850432

and Pluronic F68 and witten material stating that

such solution may be held over a period of at or

about twenty-four hours or greater after the first

use. 10 In a fifth aspect, the Invention provides a

freeze dried and |iquid pharnmaceutical conposition

conprising FSH and LH, and a surfactant selected from

bl ock copol yners of ethyl ene oxi de and propyl ene

oxi de, preferably Pluronic(r) F77, Pluronic F87,

Pl uronic F88 and Pluronic F68. 15 In a sixth aspect,

the invention provides a nmethod for manufacturing a

freeze dried and liquid pharsmaceutical conposition

conprising formng a solution of FSH and LH and a

surfact ant sel.geLefe f4 M8 Ry 8GLE s Il Ambkofk:

copol ynmers @mm@thylene oxi de and propyl ene oxi de,

preferably Pluronic(r) F77, Pluronic F87, Pluronic F88

and Pl uroniga fourhQspeDBe invantidn pRdeSR MR rhhm.@aatpﬁ&; fumant he

I nventi o pihdwsbeGieusedoompRdnfOE cdmbeing A Buidf AGh biEdFBg a

packaged phak Bae@ibtinGadeGOHRaSdodynd@d o6 QRgdKide Sid NQ

di spensi ng @p8@lt, profbicroRpde Fgi AgnicFSHuamdss aldlFporand  a

sur f act ant ReEdhedt-ethefarsem il seekiuicopok avEspeaf tabhyl ene

oxi de and propyhenecRy sgxd deteipnef erably Pl uronic(r)

F77, Plufonic F87, Pluronic F88 and Pluronic F68, into

a cont ai nerafitiappechife nuinigirobidegedipresitied and s piarmgeeiikli on

provi des arrorpetijredmeisingfSHtethiti fra et iaraet sfeeitd fdmids

phar maceut i €armeE g ehvieng exigr Pepveg oHe RiseEby FEeteBFi’si ng a

sol ution oﬁ“P%ﬁde&Wfﬁamﬁﬁﬂ“5® 30 surfactant selected

from bl o€k co ymers of ethyl ene oxi de and propyl ene

oxi de, pr ef' 'éﬁ'sgfﬁs L BF DFERIYes eff‘ef’“?” (R A f e R

Pl ur Onl C F8a8d I%{u f] ceutr(cal composn pr SI & rrwlg 0 t| fFSbhaﬁt{Lgr i aI

st at | ng t ha{ld a§urfacbjnt selecite fom selecte from blﬁzk co;ﬁlé]er of ethylene oxide a er | Od
ropy ene OXi F]re era y furon c® Pluronlc F uronic 88 and Pluron
of at orahqut our hours or greater after the

first use 35 In a nlnth aspect, the invention

p rov I d €s ann aqgete'nt}(rd ;gct 912 Invg:lﬁon HIV@EQL rHa(h% fot r%pufag}r'rggﬂlckaged
phar maceut i GalacebbSRompGRN RSk Blndg § il bonG QIR RET
Cco er risin 9 f—l K& Ztﬁactg{ Qel&gd fEr&HckQJpolyaQs OVMQ/IQ(Q:Q&/ rgngngﬂ(,S
PCT/ EP2 Oﬁ4/ogégn4%ly Plﬁonigﬁﬁ, ML&Fﬂj} @ﬂﬁluroni@%ncﬂ’lu%WFgB,a@ctaant
sel ect ed freemndl ock copol yners of ethyl ene oxi de and
propyl ene oxide, preferably Pluronic(r) F77, Pluronic
F87, Pl ur oni 6 cignBBpea i inHtits proiads 6n artide@®Brarittlre &r n&26 ONd
cont ai ner CoIMPeliG ustCror@isBO vivt @fbrisidy @dolutire ComMSd tHiatitai 0N,
pr ef er abioy serhactant seiere CrrSlok @bolrtels O BYE® PISHNd HopYgne &ide,
bact eri ost ateieeb)y Plpcp‘n@@ &t atbdninamlurc@ip fe&:0 Plurofic F68 and written

material stating that such solution may be held over a period of at or about twenty -

four hours or greater after the first use.

35  In a ninth aspect, the invention provides an article of manufacture for human
pharmaceutical use, comprising a first container comprising freeze dried FSH or an



In an tenth aspect, the invention provides an article

of manufacture for human pharmaceuti cal use,
woan@rosz1sg a first container conprising freezeCumPemd/050432

LH or an LH variant, and a surfactant selected from

bl ock copol yners of ethyl ene oxide and propyl ene

oxi de, preferably Pluronic(r) F77, Pluronic F87,

Pl uronic F88 and Pluronic 10 F68 and a second

contai ner conprising a solvent for reconstitution,

preferably an aqueous sol ution containing a

bacteriostatic, preferably mcresol. In an el eventh

aspect, the invention provides an article of

manuf acture for human pharmaceuti cal use, conprising

a first container conprising freeze dried FSH as wel |

15 as LH or an FSH or LH variant variant, and a

surfactant selected from bl ock copol yners of ethyl ene

oxi de and prERYhERE s¥biEl8eceddoR iRl N mYs Pl ORkGLr ) F77,

Pl uroni ¢ F8&/pyieRlokit, 0y AiB@edr bkl ORioG 568 rad a

second contras mrsec&@tﬂmnér So.\nl;]igng Qsover @} rycaﬂiutiot, Qterably an

reconst i t utdg@ss so@iénedh@iing Dbayeri@iflic, AEALBPHRIGs$ 0l Ut T ON Wi t h

m cresol .s 20 Detail ed description of the invention
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ver sus a'’f giefred 2atindintaingr eoherirng 2 sriesptier reyerptifatien. §rételdgy an

met hi oni ne"dpueougpplutionpdgtaiping pgactefostatiq, prgfgslkm-ginidd 2 weeks. The

liquid and freeze dried FSH or FSH and LH fornmul ati ons

of the i nvePt'PUH" FFEFE™ MeHBPBYET 6T oHgrE S 7 'tab| e

properti es FBYTSHEFY P AR AL oSBT e ofpFoH acwel
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Lol ot ol S AL Y JEMT IR e A a0

addl t I Ona| l OF. frecons tutlon re erabl ana ueous solutlo nW%:’?TfZ:rG] mé’HSI ad

al ternative c?elver p tens, TBUETnot i ni t ed

to, nasal, gg&legggg@pg%bﬁhtern@qrgpucosal transdermal, oral,

subcut aneo%efdesg,,g,g,[mg% ar or parenteral sustained

r el ease. | n:lg@e ‘IQI@\;\'/sttHegeHLn%e ofthdQJ;igglﬁJm( rﬁgmulat%mfgg-l ment t he

for mul at i ong..Af phbHE rds MG QR A (et 1%?%/%#4 BG1t aReous

and/ or i Nt AR EHhAE st DirREdd R o mehdhe FSHERRhgH and LH
vari ant soludd aRsabded or mul ati ons 35 provi ded may

al so have increased in vivo potency over tinme conpared
to known CeNR e iread aiiFQOLEGEH Sig LHYuREEM Bdntdgha@r

reduci ng | o&8vedd m@Gtithod brbpyrie€Xdr staSiltyaddd abeludet for ifRiy0y VWO
2004/ 087 21 3red@T ih 2R 0A/eb D k32 mulaions afpRRAF Mihaftyéire ASPECT
of the eff ectinnenessr e igedk fnaéaivé giva@lsystems, e.g., but

adm ni St r atrpteyrsd tograsg. pyimoloeyy, tartsmucdsa gegstiem@INT@, Oifcutnde,
frequency, togagper raetrrfcerited dagseaplcuiusesfrdi ol ogi cal
acti vity i remkefirpeptye forgypratiopsiqf thg jnygrion argfrgubtulnecvd ndee. 5
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refers t8 tréeBIIspG Hvresed” Hgroteney ofetiing covrseiggtelavnmat ur e
pr ot ei N whi e eFIREP T &rgreveryig e repusnoppestof aptiyty e 2Bl ot % human
FSH or "hFSH',




whet her produced reconbi nantly or isolated from human
sources, such as the urine of postnenopausal wonen.
wOoheo4psTdizi n sequence of the human gl ycopr ot ei RCaIEBR@®4/050432
subunit is provided in SEQID NO 1, and the protein
sequence of the human FSH 10 beta subunit is given in
SEQ ID NGO 2. The expression "FSH variant" is nmeant to
enconpass those nolecules differing in amno acid
sequence, glycosylation pattern or in inter-subunit
i nkage from human FSH but exhibiting FSH activity.
Exanpl es include CTP-FSH, a long-acting nodified 15
reconbi nant FSH, consisting of the wild type a-subunit
and a hybrid p-subunit in which the carboxy term nal
pepti de of hCG has been fused to the C -term nal of
the n-subunit of FSH, as desctribed in LaPolt et al.;
Endocri nol ogy; 1992, 131, 2514- 2520; or Klein et al.;
Devel opnentinAld o Raka6t 8tdvéal & QG oaf o Amki QNG ACE LING
r econbi Nantieast bhEsphba@ GBS dosage bR RasfRRY, A gica1 28R 3n vierd 8,
50-56] . Al senivhelugded is single chain CTP 20 FSH, a
single chain nolecule, consisting of the foll ow ng
sequences (rbiicefindNing fo@BnEiotk &, as uskDerfrrdre@ o FEBlprpdiced 235 SH
( 3hCG CTP( XdiBroth 45 perErStrch idBiesydi® h@imfed  BFDIFb-stgainf | es
t he p- subuninrtthe@bdufeSkdpmbRiNCEIsEEP ol AihB-scledds puctssh gk | €S t he
car boxy t erofpesratorape pirierdere iofein R@Gcand hakSiostegnind | es t he
a- subuni t obbuEBkpvide 5 SEQHENOCY dndie drottyysedk@nepie teban B8E. 5 Ot her
exanpl es'oftiEShigrep iR ® NPAcl ude FSH nol ecul es  havi ng
addi tional glycosylation sites incorporated in the a-
and/ or J3- STRFERFELT T8 $rantd sel i raeeres rsaer Ut 158493
(Maxygen), YFETET CUGEYPYEL PATSET s e o TeAMAE 10 and
11 30 of WO OS89 =AR=rSE 5F T G esondictgirodiied
i nt er subliniT°"88 FHOHEE"S °WE Ve ¢P-BEEE *M FNBNY8/ 58957,
The FSH var"dAf € Pefrar Pl ¥ 6Cmarei i 2iso=rity tfde t he
car boxy t er’fi* WA IS qerEri“gnssr" FrE ™ Betfd "Sidini t t hat
are short er’ TRAN" { HEPUT TERATTHst UPe B B8t of SEQ
1D NG 2., 33 CAPSIY S ol 8] STVBAY"8P-HE Fran
beta subUnif. are provided 11 SEQ TBE RES" WO
2004/ 087213 PEITEP2004/ 050432 8 3, 4, and 5. It is
understood that the carboxy termnal variants of the
beta chain fofm ¥8i nerg WICRCTE 'k own al @A subunit to
forman FSH variant heterodi mer. FSH heterodi ners or
FSH var i antwndheben aditmpSuweedirsh @nch ERGCessdats rny
suitabl e S.RtRRMpenisdGBe ASorERe MR RaRLilMen RY
i sol ati on QjEscriQJdByineiL gat théﬂemeBlQmFm;ri%[saLlude?F@MrﬁoG@l& as nay
be the caseawn@aiby gehRih Gakncosydnt MRS $ior Py
combi nat i onisdobteik @OF 15845k (MRxyddS Gartlfiany bd 1RcicteL Bams FoREAITDI nant "
refers to prepassat ko RS mafubaterdudohi@ s vdndl @ekd lH
vari ants t hatsmgse produced through the use of
reconbi nant DNA technol ogy (see for 10 exanple WO

85/ 01958) . THTEH WGBS © Serch 4 ingyeTe Prtbexy taich eBDMAr8d ones
of FSH ar e beta subunit that are shorter than the full length mature protein of SEQ ID NO:2.
35  Carboxy terminal deletions of the human beta subunit are provided in SEQ IDS NOS:




known for the al pha and beta subunits of several

speci es6. One exanple of a nethod of expressing FSH
wonrod4staBs ng reconbi nant technol ogy i s by tranBCemEPR@m050432

of eukaryotic cells with the DNA sequences encodi ng

an al pha and beta subunit of FSH or LH, whether

provi ded on one vector or on two vectors wth each

subunit having a 15 separate pronoter, as described in

Eur opean patent nos. EP 0 211 894 and EP 0 487 512.

Anot her exanpl e of the use of reconbi nant technol ogy

to produce FSH or LH is by the use of honol ogous

reconbi nation to insert a heterol ogous regul atory

segnent in operative connection to endogenous

sequences encodi ng the subunits of FSH or LH, as

descri bed in European patent mo. EP 0O 505 500 (Applied

Research 20 Systens ARS Holding NV). The FSH or FSH

variant usegs, infls. a6 GirHABE Be Mhokyrmhnk) QiR £EERL crdiddVENT T ON

may be  proghde ads ROk agd b B¥mEES0RR RABInTEANS,

i ncluding frommamualian cells, but also nmay be

purified freamebdies obiHodigkCaheSOUd ppRSd byStyedtnas from

urinary SOuUfe@@Sich 2BcoASBepdy addtiogor FiBte 6o hagis@sesk1Cl ude

t hose descrmadp@the i, cHak@licasyntiésis, Mpl c@didia@merand  Cel | ul ar

Endocri nol ogy, 127:59-69, 1997; Keene, et al., J.

Bi ol . Chem The BG e G Gombliafi7 Gers tdiBBBtonsGeEpp-oFPah ek, et

al ., Endocreiedtegy proddegiZro@bile use3GEombirk OBy tectiplogydsee f@t  al . |

J. Biol ! CentYC DEFITBAECRFTP Grbmic dOQRA clofet itsk are et al .,

J. Biol. CHent e hofeadderssuntpGoes st gue saapith d/al ove, et

al ., Endocr Teﬁti’l°f6’q3755‘“gf 35 P BB IGERL YA Y 'Sl Bat ent

30 3, 119, 74UKIRITUE Vst B9 767 D67 BrEPRi si ng

hor none, or°rltf*l—‘l’“”ﬁé”%?é@“ﬂéﬁ”é’f%“”?@“f%f”@ G B By

pr oduced’ as sergralg pramprer a‘idésﬁéi"ﬂE“r°FFﬁ’tpﬁf?“5§'°s Ste*h= ki ch

87 512 Another xample of the use of recombinant te olog produce & r f
I nCl UdeS bLH'—IIt theu eof onI:rlo us recom@rf ion torlrr]se aheterci}[‘_lfxs%?e!u ul Zﬁf Hh
orfp L ed,1hom human

whet her pr od [
ment in operative conneclion fo éndogen: (bences enco FE:;)’( e subunlt

sources, Ehorﬁ—?’as%esc?becsJ I':luropgangtent%o EP Ogapp p@esear% women.
The prot Q)I Sequence 9 ? e human gl ycoprotein al pha
WD 2004/ 087213 PCT/ EgP2004/ 050432 9 subunit is

pr ovi ded i nThﬁ%Q LSDVEJ\QuseJ-m ac@:ggqcetvnlnﬁe Megttn%htlgw n'é;ebguence of
the human Lidakb@tony 55 MRMREL meknS inghlidg 8dh rlobhnaibQs biiNO 6.

In a pr ef err{aﬂd plﬁﬁh@rdétmlagglcatsh&esl-slﬂh ésSon{uﬁ@m snant The
expressi 8n Adefdoyadhbiaddts incilaSnosiR@tbed b @kRNOBIPASE t hose

nol ecul es  diefubr@fabcigogy, b7 H-6Q1TH7NGen Q& b (. EHLEHLHS A @759

gl ycosyl at i 2om, 1@atderdkek e, Enfberhdbiyep2ssiskaisiond, iakage from
human LH  brist chexldelizdoirang. 1hokiriae ttbivi Boy cher bbohvetsesomdi mer s
or LH vari apt: al@tier odiEnersoas sgasyesprodueednby any

sui t abl e retdigdy Ustaetnoggee&conbi nant |y, by i sol ati on
or purification fromnatural sources as 10 may be the
case, or byvettarrProat o Sy rteidgtingelersiythe HippdugsdarbiviRatth on

t her eof . TH®YE BRYh g S e wrimtegyhumag el Mi'stheei ng"

means to i rerEaaeeE PP Marimeyeusts stehs e Yied's ent

I nvent i off iATERHE " BEUY RFF" GFECTE AridioRtER e her eof

to treat a disease or




condition. 15 The term "patient" nmeans a mammal t hat
is treated for a disease or condition. Patients are
wofpo4mst21mot limted to, the follow ng origin, POUMRZN04/050432
ovi ne, porcine, equine, bovine, rabbit and the I|iKke.
20 The term "potency” in relation to FSH activity,
refers to the ability of an FSH fornulation or a
m xed fornulation, to elicit biological responses
associated with FSH, such as ovarian weight gain in
the Steel man - Pohl ey assay8, or follicular growth in
a female patient. Follicular growth in a fenale
patient can be evaluated by ultrasound, for exanple,
in ternms of the nunber of follicles having a nean
di aneter 25 of at or about 16 nmon day 8 of
stinmul ation. Biological activety is evaluated with
respect to an accepted standard for FSH. The term
"potency” i dhbuki®brdvhid B OO En@lobtM sboYence bi&E BhS LR t hE
ab| | | ty Of sﬁﬂnit’l-isﬁvéweém @td QQprefeQerd er@odmjerxtﬁethngom*Lnat I on,
to elicit biological responses associated with LH
such as 30 serdRal L west & hantwebghts tgaindtcriibhad, 9
Bi ol Ogl cal E&Bcta&:id/d.eilyice,@ﬁ/cod;déﬂbnip&errﬁ)\ﬁﬂﬁtdﬂ-&lﬁlﬁdnk&ﬂs ol humbn@S peCt
to an accepitedvsilanedeard for LH The term "aqueous
diluent” refers to a liquid solvent that contains
wat er .  Aquedtsrodigg bridenatant Bipgdnessn traytudsey ooagiest  sol el y
of wat er, orhtayh©orsiingty. kpEoaiad ericrh trg ndreuersas 35 nor e
m sci bl e'%sgieyrefit gse c@ndiemiraynthesrrtagicorbigics Bedeved sol ut es
such as sugars, buffers, salts or other excipients.
The nmore co ﬁﬁﬁﬁFVmﬂ§éU“WWﬁmgQﬁﬁéﬂU@“gﬁTW@ﬁt%mhre t he
WD 2004/ 08 72T T/ P2ty 4 e 32 epe o Gt tai n
organi ¢ al c8I's, such as, methanol, ethano

propanol5 shqg% £§9|n ket9n§§ t?FCD as acetone and
pol y al conof[ & STLH A8 T YORr s Al =pedirolty
agent" is g Co Fh PRy BB ge AT eqf'olerated

ovIng, ra |an h like

and inparts a SU|tabIe ton|C|ty to a fornulatlon to

p revent ioh erhﬁeerx ot Lc Wregtron t%lti gt(vr ae‘f-’;rs Qﬁéab&?of an FSHr‘re nbr anes
t h at are I r}ornQJQth lxezMérrquhorI tbeﬁmt Ev&))[; gy!s;@xsés Qagdmategg/ﬁp oun d S
suc h as gl ngle gul:h@s ovan@ Cvgghtgé%mgieb{xanmgas a)g or fo%HeraroW r pOS €s
at Known conGed ik irQe8 grofe iBdmaSidled 8P BanaledPt ONi Ci ty
agent s i NCludsd@na, 6 bbmpd fin@mid @the durhBrlofroRls fafhg a R dARACT S Or
pr ot ei NSzs( ef#fkr sboudb Y dn B 5 of Dihulaih. BIdEFIANotivity § abitaSa v J.
sodi um chl o&ped@InaccapRdbgrigars. (€. g., dextrose, sucrose
and 10 | actose). The term "bacteriostatic" or
"bact er i o0StTattdnC poR@e M telitiont@H €NE, réf@ tedhe EONP G UINBHM@:Fion
conposi t i ons mxelichediatbrgo @it fidppiqursratds @spcidcowia ot sudss an
ant i - baci®ersemk vesigpevridnt sainfnefd. & Siepiveacivity JASH e@rateFBH var i ant
or FSH and r¢steft e ematesicdsamgd frgt nul at i on of the present
invention 15 preferably neets statutory or regul atory
gui del i nes ™ "prees ereptdtiarsira et phett thit sesre gl tagpous
solvent systems may be consist solely of water, or may consist of water plus one or
35  more miscible solvents, and may contain dissolved solutes such as sugars, buffers,

salts or other excipients. The more commonly used non-aqueous solvents are the



be a commercially viable nulti-use product, preferably
i n humans. Exanpl es of bacteriostatics include

wohens7218t cr esol , p-cresol, o-cresol, chl or ocPesmIP2004/050432

benzyl al cohol, al kyl paraben (nethyl, ethyl, propyl,

butyl and the l|ike), benzal konium chlori de,

benzet honi um chl ori de, sodi um dehydr oacet at e and

thinerosal. 20 The term "buffer” or

"physi ol ogi cal |l y-acceptabl e buffer” refers to

sol utions of conpounds that are known to be safe for

phar maceutical or veterinary use in fornulations and

that have the effect of maintaining or controlling the

pH of the formulation in the pH range desired for the

formul ati on. Acceptable buffers for 25 controlling pH

at a noderately acidic pHto 7a noderately basic pH

i nclude, but are not |limted to, such conmpounds as

p hos p hat e ) sﬁcﬁ%i@&g@rﬁc al&).hots,rs@m £ ,metl@Fogiﬂmolﬂ%panoﬂ_ﬂdsmin and

hi stidine. ekl R asb@bi % pdiy@cohols, such as glycerol.

2-am no- 2- hydr oxynet hyl - 1, 3, - propanedi ol , and to any

phar macol oginasabnlcly agare € epbmalbd it iSabidogith eeaaba mPref er abl e

buf f ers ar eupghoesphat@nubiafd @res the Nt ibular vai@bdoreea Or  an

accept abl e waddes th@fe infdr@ct vie herripive sphatieubuifen” refers

t o sol uti ores coomt akdmr g rypbresiver dreenta@ischhosutdal t s

t her eof , adjoerstyemntstngudmbuesit fmited topirho a@emestas (ky: gphosphat e

buf f er s ar e Pprepaised- Piomodphrosphnord.cxaeisgseerd a sal t

of phospRor'#eselaci d, including but not limted to

sodi um and potassiumsalts. Several salts of

phosphori c Té‘"(f‘?”ﬂbaé?”@“%r?b‘i’ﬁ/ﬁe”‘is‘?f“"tgﬁ‘érefﬁ?tta°°r§’ﬂl‘lﬁ?’ as 35

sodi um and PBEASEIEHR AENERART e ™ Ul 47w ARG EY | basi ¢

salts of t 8" °écsiHé"”a”‘§efFW 7gd Ly pontairg ﬁfﬂi@‘ﬁ}‘fbfff“%pr“*ae&t "4y e al so

known to"oct U?b'yg%a: téTP&fe%“?;t‘”b‘f” TR ?SeéiivﬁtP’ereffeﬁg”eésé‘lt

Phosphat e RO 244 ] m 2 | h Ibesfl buffers
p e cresog SO OCI’iSO o OI’OCI‘ﬁj6 erypH 4 to

r bactenosa cs |n
nay cove alcoho aI lpara en (mithyl, éthyl, op l uty andt e Jike), benzalkonium

about pH 10 chloru%rla zeth&[lr? l@rrd s% dt%}%lgacgate andglmer Sa out pH S to
about pH,9, and a nost pref erred r ange of at or about
6 O to at Q'Fe téﬂ‘p% or%hﬂologi%%&epgge%&fg eaeglto)éoluﬁotns olor abOUt pH
7.0. 5 The cgn%gum]s thaVelreanl\own tJb@ia@Fo%hah‘raQ@gl oM/eh;r lgry Ref €Ser voi r
sui tabl e f ofmukdRls et it REG EDk of RSB b g thd M d  formin
a cont ai NedorSik@f it the@H St ol BPL@Scchvauvi@l as used
her ei n i Bc| e @ng@MPOBL LBy acididpB fo b nddEER Sesic pB InbuSd, 1aare
packages, Otin@telich StkGinds bEahIQkdate Sitthtel a@iiheerrIE, Qfa

del i very ofnistbilteTRESHS ¢ 20mbdr@ydpabdn@nt pripinetioSyidd Age, punp
(1 ncl udi ng rogRBbdcd)ascerzad shigter. PreidrbiainBdes madhatqdaikre h,

pul nonary otthstireansnuedsal spray. Vials suitable for
packagi n§ products for 10 parenteral, pul nonary,

t r ansnmucos dreermgphostheigily &t errrradotigelsvitariherbratii gt |lise  wel |
known and ‘eet estyret @ edtsrimt Sévesalisphesehate Pess egterred it abi [ ity
refers to PGS Tdl o Premenicd afudnoat iefetifsetumere | onal
stabilit %/ GPesSUm Ly SRRE ST PIPYFRSS TR TEET U of t he
present nvEHt ?“6‘#‘1‘35§ Rk e prE et Bop el of

phosphoric acid are also known to occlr as hydrates of the occurring salt. Phosphate



15 bi ol ogi cal potency). Instability of a protein

formul ati on may be caused by chem cal degradation or
wagoudgatidon of the protein nolecul es to form RCGEE2004/050432

order polymers, by dissociation of the heterodiners

i nto nononers, degl ycosyl ation, nodification of

gl ycosyl ation, oxidation (particularly of the

a-subunit) or any other structural nodification that

reduces at | east one biological activity of an FSH

pol ypeptide 20 included in the present invention. A

"stable" solution or formulation, is one wherein the

degree of degradation, nodification, aggregation,

| oss of biological activity and the |like, of proteins

therein is acceptably controlled, and does not

i ncrease unacceptably with time. Preferably the 25

formul ation retains at |east at or about 80% of the

| abel | ed FS'ﬁ}felaﬁiyi:oVei'JréﬁgeaﬂEQs,s&%aslfrﬁr&&tjtp}alto ab(QtrpH @,QQIUt 80% Of

the | abel | e;ﬂafelneh'l'a@ﬁtrdm\éinotty-l SNt pHob, z‘aﬂnio@}defeﬂjd ra@;e anpt hs at

a tenper at wb@te0th at oratout @F, malperiby 2or 8yt pHOr € preferably at

or about 2-8C, nore preferably at or about 4- 5C. FSH

acti vi ty scame e vireas bifa@ slisdvhiGuititl @r rSinegsimedai: RPakt ey

ovari an weifght ageeing sterly oo @ a5 .a vidlid uacekiviotdy anpaks, be

nmeasur ed usktidyestbiver pSi@grp. prather sy sieedr evitapiergdnery gad rFeH 30

bi oassay10. o FEreientvia pyrinpe! Ruregigekdinpigythotia), esfher, Gangdamat phred,

admi ni st r at?'Bnay of g huersd serpy, Vet e rreerne eertdd 'or  car e of

a patient® fREPeRIHFRRPYRSEPUgeRt &SIt st Itveledvon i s

desi rabl e fHt™tH& Pifbose of follicle or testicular

stimulation or any ot her Fh ysi ol ogi cal response

regul at ed b’;Ze t?f’SFF %’Sreféfﬁt?f?ed’ veipgremiqs BAPTHGRIAY Hus

i ncl ude, b . % l f‘l’r TS EY P, AT ST At i on of

FSH and} xo i oency) nF]la lltyofadzro elrtforrb\uﬁtlo?)r}]ay tfe sre%kvglwﬁcﬂt Of

| t datlon frag re |o ofthe rotel mo ?)Q) o mers

Sper m qua I 0C| | of’( ero |mers lnto monomers eg ycos atlon m 1f|cat|on o{
PCT/ EP2004/ % he
o g\t I on

| f |on oxlda on partlcu aryof?fweocsubunrt?or y hersrucu al
mal €, or dlf,ca?o% hz@ duces leasto E(E)gu;al acQVItyo an ESH onne i
i nducti ofy ilofed g Lgh e expressi on "l ti-dose
use" is intended to |nc ude the use of a single vial,

S an‘poul € Q\rstagagomt'brl odfgﬁula@t: is @thEéHh fd%[eMe@iﬂAtlgn or a

f or rml at | onno@’t:atloﬁ%egatmldlosg-blb Jlogt,ral amyaﬁdthe‘kbgf@rotgrgﬁerem is

| nj ection, atc&fab!ﬁ%@omp 2R dodernot iRareadd unaéaptab@ wifd bime "AMtBbly the

I Nj ect i OB/S.ormklaBn rbtdith L6kt tOIAS Ut 8F:Rr the PheRE K &k YnobEer Over a
peri od of ataduB@StheRbeleH ad@idOM o pdridd FEOUMS 2t 2 @ AberRRUS S, 48
hours, et Gtoapretebaidepoip: Hat 2acpek bradhood or abut0r about
12 days. The&. FsAp@@idn 68asiid@ \sini@ s8{ACBHey oladan ieghig@in T Or
exanpl e, byio@sap eiHieddl cofoe iFzsurdiging Bebemind Gsi@weigh@ahour s. 10
A " sal t%® of=w protein is an acid or base addition
salt. Such salts are preferably formed between any
one or nor &hedfm tehies” ettty ethingrtoup'sy tp manedaesntgdigtasion and
any one or aﬁﬁ?“@””“%ﬁ"iﬂ’ 'gimeigietons dadle pthabiress o non- t oxi
cations or "4PficOTE CPGETT T arieHoPRST Ganiteccousiad by HH

i ncl ude, 3f Gr¥oeR ARfIP &0 e iyl Pk Bde FRBMIAETHES such
as hy dr ochl anﬂ‘p LE for th§ {\ﬁuzﬁcﬂ e‘rrn‘prevement of sperm quality, stimula tion of



15 sulfonic, tartaric, fumaric, hydrobrom c, glycolic,
citric, maleic, phosphoric, succinic, acetic, nitric,
woemamsT213ascor bi ¢, p-tol uenesul fonic, benzenesdifE@mioa/ 50432

napht hal enesul f oni ¢, propionic, carbonic, and the

i ke, or for exanple, amonium sodium potassium
cal cium or magnesium 20 The inventors have found
that by fornmulating FSH and m xtures of FSH and LH
with a surfactant selected from bl ock copol yners of
et hyl ene oxi de and propyl ene oxide, preferably
Pluronic(r) F77, Pluronic F87, Pluronic F88 and
Pluronic(r) F68, particularly preferably Pluronic F68
(BASF, Pluronic F68 |Is also known as Pol oxa ner 188)
they obtain stable formulations that mnimse the

| oss of active principle (FSHzor FSH and 25 LH) caused
by adsorption on the surfaces of the vial and/or
delivery desbgRne(cRasn the 3 brioMt@RdeveldbtidiPor GBI EIn €t C. ).
The invent orwsrehaave further found that by fornmulating
FSH and m xtures of FSH and LH with a surfactant
sel ect ed f rmemchlsackiicspet yinRdso afu-et Ryd ang: vaxi de and
propyl ene a3@ugxdets of P r@fi@fueib oy iduletioun s8 énb JH rdior,

Pl ur oni ¢ F8néy ondiectbromtieemple8 8 4,818 6 mPk ilgetoi| 10 ifieptios 68,

parti cul ar |rgtepiy efdervabieypd Pit wsteri agout FE8urs( 2BE#-48 nddks,ur oni ¢
F68 i s al sctckrrbwy vias? rPad oscadiet'2 dak 8 8)niettibre yay rloteail N a
st abl e f or rurabicgmneehareiotrifol2ds 4aetreropr obl em of
precipitdtion in the presence of a bacteriostatic
agent, sucH ' &8 RrPevéstld At 2fdfretib Such Pl geiefitvireon,

resul ti ng i°AYEHY TG Hal O OEr P U iPEeTEM ARy o

sol uti ons GRELF ?"Vﬁ\ﬁé‘i‘i"eﬂﬂ@mat'%mf‘@”%ﬁégér&f and B892fiet'h

m cr esol or‘"°!§ﬁ8?f6"1’“p'e POIOU PO TS5 PETI EPYRU4/ 050432
13 The Pfurd “i“‘éa“ e Wdéi’ﬁimléf géﬁ'@ B BERESEI it s of
cthyl ene oL (T AN CROMIRG SO (0l The
propyl ene 0X] 48 pr;("or% dWI chad BEFWen two

odjum pot gneslum

et hyl ene oxi de afsm"(l)ca CH HO(CHZCHZO) X

( CHZCHO) 2X (T%%@e ?éunhhat thT_'QmLPQQ arld Elb(tures:l!fJFS}—aanfl-l \HIL onic
surfact ant s L6n SYDL NS SdaSEHymb Lo &yl MRSt S RyBE 96LSS: 1.
A hy d ro p h 0 lQﬁfergafy Panhl@@ Fd'ﬁlSdroFl %7 Ml‘u @@wnzﬁ{uro% IFQ mmcdlaf-ﬁ/ .
created by By 60RE FobAL Buamh k10w &fraRl QDY eNe oxi de
to the two chyEERXoyuatich SkiEnisOfie IRV pRBER (FGh WEaa and 10
2. Et hyl Bnenexiae absioadthediat-or sandibadiet ae Ry dr ophobe
bet ween hydyiapkink k@egreoups. | n Pluronic(r) F77, the
per cent age of pol yoxyet hyl ene (hydrophile) is 70% and
t he nDIl ecuhearentyeiong hither @fnd thahe fofvydis 6ptr@idtures of FsH and
( pol yoxypr opyih emneyanissectapqurbok topparheelonethyRne 306 anDgopyiene
30  oxide, preferably Pluronic® F77, Pluronic F87, Pluronic F88 and Pluronic® F68,
particularly preferably Pluronic F68 (BASF, Pluronic F68 is also known as Poloxamer
188) they obtain a stable formulation that avoids the problem of precipitation in the

6’

presence of a bacteriostatic agent, such as m-cresol and phenol. Precipitation,
resulting in the formation of turbid or milky solutions o ccurs when TWEEN 20 is used
35  with m-cresol or phenol.



In Pluronic F87, the percentage of pol yoxyethyl ene
(hydrophile) is 70% and the 15 nol ecul ar wei ght of
woheodlvganiesphobe (pol yoxypropyl ene) is approxi nRCEEP2004/050432
2,644 Da. In Pluronic F88, the percentage of
pol yoxyet hyl ene (hydrophile) is 80% and the
nol ecul ar wei ght of the hydrophobe (pol yoxypropyl ene)
is approximately 2,644 Da. 20 In Pluronic F68, the
per cent age of pol yoxyet hyl ene (hydrophlle) is 80% and
the nol ecul ar wei ght of the hydrophobe
(pol yoxypropyl ene) is approximately 1,967 Da. Typica
properties of Fluronic F77 are |isted bel ow. Average
Mol ecul ar Wi ght: 6600; 25 Melt/pour point: 48C ;
Physical Form @20C : solid; Viscosity (Brookfield)
cps: 480 [liquids at 25C, pastes at 60C and solids at
77C]; Surface tension, dynes/cm @25C, 0.1 % Conc.
47.0 30 0. T@e]%@@ﬂ&taﬁts a4 gocl?bopolgnevgg atl'%bnGQ(BQEd) anggopﬁne
I nt erfaci aloxde@0ShOdbpyblypite SGHD) Db ddedYSreenMdp@ln: 0. 1%
Conc. : 17.ofde@o0d%e Conc.: 20.8 35 0.01% Conc. :25.5
WO 2004/ 087213 PCT/EPZOO4/OSO%&2 14 Draves Wetting,
Seconds 25C 1. 0% C.o 9 .. > 360 Foam
Hei ght 5 Ross M |§§? 8ﬁf§§%§%fﬁ9% g%ﬁ%gg Ross M | es,
0.1% nmm @ 26C:. 47 Dynam' mm @400 m/nmin: >
600 C oud point in aqueous solution, C 1 % Conc.:

>1OO 10 10%u9%@t9faciants>a%glghelélm% a_(ngxtgprprgdgg:i l e_l I pophl l e

bal ance): 25 Typical properties of Pluronic F87 are

l | ste d b e l Q\M hydroékyb@ Ef ag@sirm&§@dmeg‘ﬁ is c\@(j:dg)hlte :contzlzg)agd.itionl 5
Mel t/ pour p)bfropyter_le ox{]jgt@he;two hydroxyl groups of propylene glycol; and

10 2. Ethylene oxide is added to sandwich the hydrophobe between hydrophilic groups.

In Pluronic® F77, the percentage of polyoxyethylene (hydrophile) is 70%, and the
molecular weight of the hydrophobe (polyoxypropylene) is approximately 2,306 Da.

In Pluronic F87, the percentage of polyoxyethylene (hydrophile) is 70%, and the
15 molecular weight of the hydrophobe (polyoxypropylene) is approximately 2,644 Da.

In Pluronic F88, the percentage of polyoxyethylene {(hydrophile) is 80%, and the
molecular weight of the hydrophobe (polyoxypropylene) is approximately 2,644 Da.

20  In Pluronic F68, the percentage of polyoxyethylene (hydrophile) is 80%, and the
molecular weight of the hydrophobe (polyoxypropylene) is approximately 1,967 Da.

Typical properties of Pluronic F77 are listed below:
Average Molecular Weight: 6600;
25  Melt/pour point: 48°C ;
Physical Form @ 20°C : solid;
Viscosity (Brookfield) cps: 480 [liquids at 25°C, pastes at 60°C and solids at 77°C];
Surface tension, dynes/cm @ 25°C;
0.1% Conc. : 47.0
30 0.01% Conc. : 49.3
0.001% Conc.: 52.8
Interfacial tension, dynes/cm @ 25°C vs. Nujol;
0.1% Conge. : 17.7
0.01% Conc. : 20.8
35 0.01% Conc. ; 25,5



Physical Form @20C : solid; Viscosity (Brookfield)
cps: 700 [liquids at 25C, pastes at 60C and solids at

w@2aj470872%8r f ace tensi on, dynes/cm @ 25C;, 0.1 %PCOm®2004/050432
44.0 20 0.01% Conc.: 47.0 0.001% Conc.: 50.2
Interfacial tension, dynes/cm @25C vs Nujol; 0.1%
Conc.: 17.4 0.01% Conc.: 20.3 25 0.01% Conc.: 23.3
Draves Wetting, Seconds 25C 1.0% Conc.: > 360 0.1 %
Cone.: > 360 Foam Height 30 Ross Mles, 0.1% mm @
50C. 80 Ross Mles, 0.1% mm @26C. 37 Dynam c,
0.1% mm @400 m/mn: > 600 C oud point in agueous
solution, C 1% Cone.: >100 35 10% Conc.: >100 HLB
(hydrophil e-1i pophile bal ance): 24 Typical properties
of Pluronic F88 are listed below. Average Ml ecul ar
Wei ght: 11400; 40 Melt/pour peint: 54 C; Physical
Form @20C : solid; Viscosity (Brookfield) cps: 2300
[1iquids atarﬁé@nxnp@&wﬁ «at 60C and solids at 77(C;
Surface tensi off% Cdr’gﬁg%/ cm @25C; 0.1% Conc.: 48.5 45
0. 01% Conc.roam! 01% Conc.: 55.7 Interf aci al

t ensi on, 5dynesg°§ﬂm @Zﬁg%% N9 ol; 0.1 %Conc.: 20.5
0.01% Cone. : 2%¥odic oBOmbe@EmcoRe. 27.0 Draves

Wet ti ng, Secéobdﬁ% 2'i¢ésosolutlon ’c

10% Conc.: >100
HLB (hydrophile-lipophile balance): 25

Typical properties of Pluronic F87 are listed below:
Average Molecular Weight: 7700;
15 Melt/pour point: 49°C ;
Physical Form @ 20°C : solid;
Viscosity (Brookfield) cps: 700 [liquids at 25°C, pastes at 60°C and solids at 77°C];
Surface tension, dynes/em @ 25°C;
0.1% Cong. : 44.0
20 0.01% Conc. : 47.0
0.001% Conc.: 50.2
Interfacial tension, dynes/cm @ 25°C vs Nujol;
0.1% Cone. : 17.4
0.01% Conc. : 20.3
25 0.01% Conc. : 23.3
Draves Wetting, Seconds 25°C
1.0% Gone.: > 360
0.1% Conc.: > 360
Foam Height
30 Ross Miles, 0.1%, mm @ 50°C: 80
Ross Miles, 0.1%, mm @ 26°C: 37
Dynamic, 0.1%, mm @ 400 ml/min; > 600
Cloud point in aqueous solution, °C
1% Cone.: >100
35 10% Conc.: >100
HLB (hydrophile-lipophile balance): 24

Typical properties of Pluronic F88 are listed below:
‘Average Molecular Weight: 11400;
40  Melt/pour point: 54°C ;
Physical Form @ 20°C : solid;
Viscosity (Brookfield) cps: 2300 [liquids at 25°C, pastes at 80°C and solids at 77°C];
Surface tension, dynes/cm @ 25°C;
0.1% Conc. : 48.5
45 0.01% Conc. : 52.6
0.001% Conc.; 55.7
Interfacial tension, dynes/cm @ 25°C vs Nujol;
0.1% Conc. : 20.5
0.01% Congc. : 23.3
50 0.01% Conc. : 27.0
Draves Wetting, Seconds 25°C
1.0% Conc.; > 360
0.1% Conc.: > 360
Foam Height



1.0% Cone.: > 360 0.1% Cone.: > 360 Foam Hei ght WO
2004/ 087213 PCT/ EP2004/ 050432 15 Ross Mles, 0.1% mm
wazeR@s780 Ross Mles, 0.1% nmm @26C. 37 DyRE@WIE®2004/050432
0.1% mM @400 m/mn: > 600 C oud point in aqueous
solution, C 5 1% Conc.: >100 10% Conc.: >100 HLB
(hydrophi l e-1i pophil e bal ance): 28 Typical properties
of Pluronic F68 are |isted below. 10 Average
Mol ecul ar Wi ght: 8400; Melt/pour point: 52C ;
Physical Form @20C : solid; Viscosity (Brookfield)
cps: 1000 [liquids at 25C, pastes at 60C and solids
at77C]; Surface tension, dynes/cm @25C, 15 0.1%
Cone. :50.3 0.01% Conc.: 51.2 0.001% Conc.: 53.6
Interfacial tension, dynes/cm @25C vs Nujol; 0.1%
Conc.: 19.8 20 0.01% Conc.: 24.0 0.01% Conc.: 26.0
Draves Wetting, Seconds 25C 1.0% Conc.: > 360 0.1%
Cone.: > 360 RavQam Hekeld sosR0OSS Mles, 0.1% mMm @
50C. 35 Ross Redmd »061"@9*% gh @ 26C. 40 Dynanic,
0.1% mm @myﬁi’“&%ﬁm %GHI"O%M poi nt i n aqueous
solution,® C 3{%R% ¥nc.: >100 10% Conc.: >100
HLB (hydrophile-libophile balance): 28
Typical properties of Pluronic F&8 are listed below:
10  Average Molecular Weight: 8400;
Melt/pour point; 52°C ;
Physical Form @ 20°C : solid;
Viscosity (Brookfield) cps: 1000 [liquids at 25°C, pastes at 60°C and solids at 77°C];
Surface tension, dynes/cm @ 25°C;
15 0.1% Conc. : 50.3
0.01% Conc. : 51.2
0.001% Conc.. 53.6
Interfacial tension, dynesicm @ 25°C vs Nujol,
0.1% Conc. : 19.8
20 0.01% Conc. : 24.0
0.01% Conc. : 26.0
Draves Wetting, Seconds 25°C
1.0% Conc.: > 360
0.1% Conc.: > 360
25  Foam Height
Ross Miles, 0.1%, mm @ 50°C: 35
Ross Miles, 0.1%, mm @ 26°C: 40
Dynamic, 0.1%, mm @ 400 mi/min; > 600
Cloud point in aqueous solution, °C

30 1% Conc.: >100
10% Conc.: >100

HLB (hydrophitelipophile balance): 29

Other polymers having properties similar to those listed above may also be used in
35  the formulations of the invention. The preferred surfactant is Pluronic F68, and
surfactants having similar properties.

Pluronic, particularly Pluronic F68, is preferably present in the formulation at a

concentration that is sufficient to maintain FSH and/or LH stability over the desired
40  storage period (for example 6 to 12 to 24 months), and also at a concentration that is

sufficient to prevent protein losses due to adsorption on surf aces, such as the vial,

ampoule or cartridge or the syringe.

Preferably the concentration of Pluronic, particularly Pluronic F68, in liquid
formulations is at or about 0.01 mg/mi to at or about 1 mg/ml, more preferably at or

45  about 0.05 mg/mito at or about 0.5 mg/ml, more particularly preferably at or about
0.2 mg/ml to at or about 0.4 mg/ml, most preferably at or about 0.1 mg/mi.



HLB (hydrophil elipophile balance): 29 O her polyners
havi ng properties simlar to those |listed above nay
walew/s®ei1sised in 35 the formul ati ons of the | RCEMPROA050432
The preferred surfactant is Pluronic F68, and
surfactants having simlar properties. Pluronic,
particularly Pluronic F68, is preferably present in
the formulation at a concentration that is sufficient
to maintain FSH and/or LH stability over the desired
40 storage period (for exanple 6 to 12 to 24 nonths),
and also at a concentration that is sufficient to
prevent protein | osses due to adsorption on surf aces,
such as the vial, anpoule or cartridge or the
syringe. Preferably the concentration of Pluronic,
particularly Pluronic F68, Ineliquid fornulations is
at or about 0.01 nmg/mM to at or about | ng/m, nore
preferably at or 45 about 0.05 ng/m to at or about
0.5 my/ M, DHIG:PRkdd HeMdneEdyiPline feet 8l ymuddn O  about
0.2 mg/ M toareddy pesknt BdEHINrakdn (Hiw)RIT dbout TR SE vy Bfe@iabl y  at
or about O.dmag# Mbne eVMBOM20QAHiIQS2%13g sk (ERRORAA Q50432
16 The f ol |dc@tearetsitd anaddoaut d3mg vdvQ brRBHR fofltil)n whrehi N t he
freeze- dri egbofigntieibi@e-stioumtng ®monp FeH) efradlaye cppte@sientat at a
concent r at i ooahou{owr tydrgiafor tigtotaipmuigirout 0. 1 to 10 pg/ ng of
the total forrmulation. In one enbodinment, the
fol Iicl e- stThattnsiteiraTgreliomitn frefrefzESpd)omugtiopirrareimpresat 5 a
concent r &t i 3atenerfiraigt of e adgrh tet® hane Fthe 'gfal Brmpitighrigpneof  t he
total for meaAREPrte VErEngromere thepresenersereri ATt o et
follicle-st 1|‘F1]Pgé[‘tgi°ff?@‘°‘ﬁﬁf“ﬁ°tﬂﬁé’ {UprgRybodment e @Bt at a
concent r at i "GAOH Bt=eGiE CHBYTE O °FreUtCd 20 HIGT e W t he
total formi™&Fbn. The | uteinising hornone (LH) W|th| n

the freeZe- dried formulation is referabl% Eresent
the i urd formulatlo s — ingludin: the re onst:t ted farmuylatigns - carprisi
at a concent ct f f

preferably the ioncen ation fF |n the ormua 1sa orabou? 50 10U/ I

t he tot al f m m:{e ‘pre rabl.ya ora out /ml oa orabout"ls |?Jm
0

l ut el nl SI ngn Cbt aFt(q;Brp Fef 1or£b(§|t4g) oealsofaboutﬁg) mo: regeggy a?pt rat I on

of at orzoaQaQoUt ooifn Lt
formulation. In a further errbodl nment , the I ut ei ni si ng
hor mone  ( LH)ieligia Bh&&aNG @k 12 CRRGERhIAN - OR0f Lat  or
abOUt O 1 thferQoly@e lp{ge!nmat@'fintﬁeh%ullﬁ@xts@tlorabott@flljmloast)rl on. 15
In the |i qubcdtzﬁ(ﬁrumrlrlwoatpriefgmﬁat or aboUn 3 tbllbr E]:glt‘t,sbtﬁﬂml, more

r econst i 4sutpeludiOreRrty abdamR Soo wW/mGORdRAbbuSEIRY mpSidiary
preferably geheyesneentrati on of FSH in the fornulation
is at or about 150 U mM to at or about 2,000 U M,
more pr ef erdBTYRFom P AHGT 306 FIOPAT 18 PR3 about
1,500 | U/ m5 S“mdév'*“%aa"rviff“&ﬁ“aﬂ Bl SLETABY HET8r about

is preferably withirt the range of at pr a

vesu:le eight gain toator
450 to 8% Ej/.‘ré%mor pre era ‘at oia out41tQak rabout1aQ| mo¥e pa%cularglr 20

abOUt 6 efera yatora out oatorabgyﬂ F’artxcu rmeferred raposareﬂand .
i ncl udi ng t e reconstituted fornmulafions - conpri si ng

LH, pr ef erabl y the LH concentration in the
for mul at i onntieSeegiriegpmuatd Ui suiddtant, &4/ Pdroni¢ A8, & brefd@hly

present at a concentration of at or about 0.001 to at or about 0.1 mg per mg of the
35  total formulation, more preferably at or about 0.01 to at or about 0.075 mg/mg.



about 2,000 U m, nore preferably at or about 150 to
at or about 1,500 IUm, nore 25 particularly
wonrefimsanBy at or about 300 U m to at or aboBCT/EBR004/050432
U m, particularly preferably 625 11U m. In
formul ati ons conprising both FSH and LH, the ratio of
FSH to LH (FSH. LH, 1U 11U FSH neasured with rat
ovari an wei ght gain assay and LH nmeasured with rat
sem nal vesicle weight gain assay) is preferably
within the range of at or about 6:1 to at or 30 about
1:6, nore preferably at or about 4:1 to at or about
1:2, nore particularly preferably at or about 3:1 to
at or about 1:1. Particularly preferred ratios are 1:1
and 2:1. In the freeze dried fornulations, the
surfactant, e.g. Pluronic F 68, is preferably present
at a concentration of at or about 0.001 to at or about

O' 1 ng per Fr&ra@'ftheEo%tratigﬂ@PLrQJc,@thicufa@'le’lwlc%,iinQ\Qa nore
preferably abnsiQs @Rl s Q oQbut b8 mdh to@lor BROBYm, FerD 75

ng/ ng. WO ZRAQ44HQ8B48:3:3 0sRGiER2A4 £ Qak) dddrartichafy Pr ef er abl y
t he concentgeatdy@iar 66t o Phd ©4br Eoput qu@dk/ni nid brédrabiyat dPobit ONI C
F68, in tsheimg@constituted fornulations is at or about
0.01 ng/mM to at or about 1 ng/m, nore preferably at
or about 0.5 HdrAl 1o %Poyr r&"ﬂ?ﬁ’ﬂat””y(ﬁa“!%”""?fgfff‘ﬁb'“h%re
particul arl¥ pr°d§?'e%’fcé‘l‘"%$l‘b']a e E)ells"ﬂ?f)e@tfj’tw'thdveﬁ R to at

mpris; rotein alpha-su unlt and th&heta-

or abOUt O DNA coding for t ehuman 1|yco 2 5 O 1
n,g/ m P{OefsubfjrqgllFSH :i:ﬁLH H;RIE |rg ?pEaI_r bya sabumts m&bbe gtaaen!z
sam or ieren vectors.,

r econbi nantoly particularly preferably they are

produced in, GhiNGSE. HATRE SV VALY: 0GB Hrak, Eo@m;lﬂgct ed

\M t h a VeCtC.q{ure%lsc)/a%glechrq&s US&QQMII]3§ LeﬂQer%lngWeMQn or
the human glyGOREALELR2LRRAR SHBURKE, AR d pdhesbet a-
subuni t of FRELQE odobiky, FMPiEREOCLNG ARG @RNR and

bet a- subuni $iBnidTBY toldBatePIt@ SR consknofRRk plirk) 6 reSoRERBN BN

di fferent veaheksmoRes0Bidin i Edtdardadsils Fnhaseadasever al
advant ages 0@kt b kil (Y rhaateyinGad R-eynparst Sid LH Gud t ur e
and i sol at i @Riicb @Clnine@s:s thiSinngvids @CeR T haarti -Gekds)s
permt conskigitentyeisseeen batches. In contrast,
urinary FSH and LH vary greatly frombatch to batch in
such 15 chatreretyeamugtbis gi§sHaihe preseni ivaption igle gitverseyd bt 3bayh
pattern, si%@lykiatapoga’ aricheRoy dateborhs tof or tohie’ s isiuani t s.
Due to gr eatuirH BaticR164 Bater eigisicsrentyeermd purity
of recon®i rrafieoESiEp sokp e PIETIm PR E M FRITITHITEETCEN be

readi |y i defft"? g SLHWEJD”Gﬁﬁfaﬁ%“?sfhf‘t%bd“ef%?"i‘f “Fechni ques
such as i sSOEIEEEE PYL SV YT I EEY "PHe™e A wi t h
whi ch reconBT'h A" EEY 8RY TR CEr° PR ed and
quant i fi ed néelntfﬁlof' |§a’t %r §ut Jmel\f lPartﬁularlyafeferred |sabufferBOm IJ'PHSS Of

hor none {fi TSphat%°”SW'tha§’ “20 rather than fill | ng by

bi oassay. PJ ? abyformu txns of%&tméllf%—llandmoftge preser§lnve (t)on have pﬁ
pr esent i nven { E)qg

bétwee a?orabouQGOandptora (ge pre@rab]yqo 6 0 and
at or aboutabow@,.m.{mgragoutmﬁ £58BLY, n%ztprgerramsﬁeo%!;mp 8 to at

or about 7.8, 1ncC



about pH 7.0, pH 7.2, and 7.4. A preferred buffer is
phosphate, with preferred 25 counterions being sodi um
wonro@@saxasi um i ons. Phosphat e sal i ne buffers apPeTmekdo4/050432
known in the art, such as Dul becco's Phosphate
buffered saline. Buffer concentrations in total
sol ution can vary between at or about 5nmM 9.5mMM
10mM  50mM 100mM 150mMM 200mMM 250mMM and 500mM
Preferably the buffer concentration is at or about
10mM Particularly preferred is a buffer 10 nMin 30
phosphate ions with a pH of 7.0. Preferably
formul ati ons of m xtures of FSH and LH of the present
i nvention have pH between at or about 6.0 and at or
about 9.0, nore preferably at or about 6.8 to at or
about 8.5, including about pHs7.0, pH 8.0, and 8. 2,
nost preferably at or about pH 35 B.O WD 2004/087213
PCT/ EPZOO4/T@e5rQAﬂ\?62|s dirélstgdtc:mmﬁ fojmméﬁﬁ&\ive@ia fré.eﬁ drgé (&@Tﬁiﬁe@d to
Ii QU| d for W*lﬁ%ﬁs@&&ay@&ec%ilutled, Iﬂ&icfftfreeﬁ%ﬂalsdﬁriree&istitution) is
(1'yophi | i se@}ror ifidbdTudud oin@iss raftadingfi@y olaar -f@ChRst | t ut ed,
i n whi ch t hgidsOkMentze {idlF$ando@n forh @8 d8eintebtbitang 1 S
wat er f ors iimheos m@Riose kst Gisiagh cdmrediidc@rbd@t8en BRNED B Si Ngl e
dose or mnuldepol, @SS €arescl NS @sol, terizyCpsdhel slayBarap krletvagnyif r eeze
dri ed FSH arvel) @y ard e ke thymol] bentaikirsehigifie, teragrorium @it i on t hat
are 5 i nt errdieddefygpacatrig bt inimghess Bartigszey ppirrefa@raipl yerz¢onpr i se
a bact eri osteat! ing m-orseh bre Regrep fierhrodl and myesqs nepekedip- cr esol
0- cresol 1° chreest & paagiepletic adgndimezsd In eregmevgs iy M vield ky | par aben
(rret hyl , et nt:ation tﬁfique,to rﬁmtfiv}re foanﬁaiontesﬁ@tia'ypakt@)a f’reet herD| ,
benzal koni UMERHY BB &'e "Bt ZEt HEHI i ¢l Bt ede s odi um
dehydr oacet'at'& "dR# “CHIPHET0'S KI°. PeBEP £ PEUI AP 1Y *BE Ef er r ed
are” phengl , B2~ 5 CERBY "t 11 eraenl 2 o fptd®
preferred dfe BRENOT™ SR i @F &8&8] ?’”’rﬁf?fr‘“"paf’lé?%r red is

about. % to at or ut 1.0%. | fb | a] I, partictlar] fi ]
10 mcresol.. act S e°fs|e:c e'ézgfecﬁ'f’ TSUSEd T n an

r Sta

is a congentration of O 99). ‘n ge case of phenal, p:

anmount t h at 0.53//0\.1I In tEe c;éels ng-gesﬁ par\:\i%grp é’g Drgdri'sgiolncg raticfn ofgtio: aLoS
|

effective tog%rggg!ayloggéugm%, Gkl mulation essenti all y
bacteriayfree (suitable for injection) over the

mul ti-dose }ri J&Je@rgs Jm%m@t,@ﬁeiin\gﬁ:!ion pmjss(éll'ilquinaa@ticaat or about
12 or 24 hQH‘r‘p&itiJﬁ,Qref@ibly ermunaJQQ LJEL, colnaisirgrf-'SHJeAa vg@'yﬂ%veoﬂ a

pr ef er abl Yy satbctaR Eele@dd dloiubhicd 7, asroniQFrBZ QMiUIISS ala?PluroQ@yB,S . The
bact eri ost &EdiaGactierﬁstafi}rs&&&!ﬁr@‘h‘l-c}ésopﬁdﬁ}&&n&efeialmj nkresol,
concentration of at or about 0.1% 15 (nass

bact eri ost atdngleiassd @bodis@ the@Rbtidn plo@esatiuiddharaBod 2. 0%
nor e pr ef ercalpdsyionabfer@y for m@iixodd ise, omi2 B0t 102 @itectBifseladout 1. 0%
I n the caseofeb@ameyic FelPgrot ede and praonit A6 ank atpdeyostpis ef er r ed

i S a concerntiigtipromnerasd an@ph@dreterapym-debe case of phenol
particul®drly preferred is at or about 0.5% In the
case of m dredgisirefpsampidiog] taimfeyonpiosttse fiopigrtaragsutes!

concent r at i BHosEr Peftretlyer mufrsg tee. cPigneGEH(ars Lty a suggetanpr  about
3 nmg/ ml i n SYRERYOM RRONERTT SR ET Sl s dcc @b i e t he

I nvent i on PrBUVIHEEcE P o tP OraT Ut ek Freferadly the
conposi t Pord ™" PHEFYEBIY HEE A T 1 2etfeé s "donpr i si ng

FSH or a variant thereof, a

icylarly preferred is at or about



surfactant selected fromPluronic(r) F77, Pluronic

F87, Pluronic F88 and Pluronic F68, and a
woaoimsinst ati ¢ sel ected from mcresol and pheROI/EP2004/050432

preferably mcresol. 25 In a further preferred

enbodi nent, the invention provides a liquid

phar maceutical conposition, preferably for nulti

-dose use, conprising LH, a surfactant selected from

Pluronic(r) F77, Pluronic F87, Pluronic F88 and

Pluronic F68, and a bacteriostatic selected from

m cresol and phenol, preferably mcresol. 30 In a

further preferred enbodi nent, the invention provides a

liquid pharmaceutical conposition, preferably for

mul ti-dose use, conprising FSH and LH, a surfactant

selected fromPluronic(r) F7As Pluronic F87, Pluronic

F88 and Pluronic F68, and a bacteriostatic selected

from m cr esQluRNdeR0ERRhen, RieheT AReds BkG bGSRHboturing
Preferably Lifigomamcdmoirtomiddion ey @r i 858 corbRling®l T ati 0

( FSH: L |_|) Offorrartg arQEueoaeQ&MJn ofzéHJor atvganaltere@, & Suﬁgguglectgd:fram WO
2004/ 08721 Fukfebr PR 447 PR 862 and diDonit H38, ha | kdkididage
preferred eabedbimekq and o, bbadnt-tem-povi des a net hod
for manufacturing a liquid pharmaceuti cal

conposi t i onya fyareafe@teadibigimdnOtrie Nkl providek@$@hotlB @enurGORPI | Si NQ
form ng an =agdeeusugddontdtanreekbly ESidi-ge ug. cr@tshant

t her eof , a 'gunebaetaybiselibetwacknfsgegaiomPlugtc@fiz.c(r) F77,
Pl ur oni c1oF8RrenicPp7 funrriFes 288 ona Frg 2Pk bertirrkte sek@8omand a
bact er i ost ateicendBherptreethateefot B cr esol and phenol
preferably mcresol, and WFl. In a further preferred
enbodi ment , " e e RITPI . tfffr‘W'i‘”bPé%de%? "Rt HEE- el
nanufactur|ﬂﬁ””ﬁm$?ﬁ%WﬂmﬁﬁﬁFﬁﬁ@§UPF&ﬁ?“éﬁﬁﬁ@%lt|on

pr ef er abf®y fT%WaWﬂVF?dﬂ%§@$U?€*a%&ﬁﬁ??§ﬁﬁ P ng
aqueous sol Gt TR 8 PHopE o a“déjdrl"'f"é%?ta%i’ﬁfad?@ EEYEH " o m

Pl uronic(r)"¥ ?f"pT@'@ﬁﬁPﬁ%”“°f§y; Pluronlc F88 and

Pl ur Onl C l:Qny tano rpre%rrega%gd?ngl eslril:vean ion prow es tgod%d f romm -
cresol apd E b WIl. In a

g(!’t].lq -] patp( [o]= armg <¥I com sltron compnsin spensmg a
further prefgried.e Hima(iumm Caecrds N8 e NERY, LOR, BY, OVi des a
met hod for ﬂ@ﬂ#&%ﬁhu&k amémh&&&kém@ﬁﬁkﬁﬁ&ﬁgk'Ca' _
conp03|t|onmw@5@;§L@Q£_ for nulti-dose use, conprising
15 form ng an aqueous solution of FSH and LH, a
surfact aft i$ebRed Qe d EdbNmEE e Q& B dides a nfethob or Pl Ur ONi C
F87, Pl ur OMa@faJﬁ%a ﬁm@edaha%@dﬂcjalﬁom%l&m coraamsdg cﬁpehﬁﬂ@i e
riostati c seli@cdng@ehFsamum, Bruetesadcedthup@R0] Puronic
pref erabl y matresed apd raiah FiAFhd 2 bictrioyp@ keleada Bdmlieresopreef er r ed
enbodi ment ,rhédngerdammedied. on provi des a method for 20
manuf act¥ri ng a packaged pharnmaceuti cal conposition
conpri si ng 'detspensFerng ergodmg heitvinomerogdrpeicss ng FSH, a
surf act ant gekdwetoednah framedcdsorin(ng §viaEgipisngRbayionni ¢
F87, Pl ur offisiter 88 verad 2 Pifeeiinarrcted FEGB o A Plaronic F87,
bact er i ost dtUiere F¥etd Berenis B8 16 PRFtTRSEl B8 oA Mg pienol |
p ref er ab?sy phepcll: Frg%aa)l m-cresol, and written material stating that such solution may be

held over a period of at or about twenty-four hours or greater after the first use.




25 In yet another preferred enbodi nent, the invention
provi des a nmethod for manufacturing a packaged
wohemroatasit i cal conposition conprising di spensPay/ER2004/050432
solution conprising FSH and LH, a surfactant sel ected
fromPluronic(r) F77, Pluronic F87, Pluronic F88 and
Pl uronic F68, and a bacteriostatic selected from
m cresol and phenol, preferably mcresol. 30 In yet
anot her preferred enbodi ment, the invention provides
an article of manufacture for human pharmaceuti cal
use, conprising a vial conprising a solution of FSH
or an FSH variant, a surfactant selected from
Pluronic(r) F77, Pluronic F87, Pluronic F88 and
Pl uronic F68, and a bacteriostatic selected from
m cresol and 35 phenol, prefenably mcresol, and
witten material stating that such solution may be
hel d over aReH IR Tmadl s RE nARQEion LWL Yin b QWhsiOur s or
greater aftgetdheadink@tsuse. WO 2004/ 087213
PCT/ EP2004/ 050432 20 Preferably the witten materi al
st at es t hatn {-hens pddddemiingR e Dedihedies Mpicde@ at or about
12 or 14 sdaysusafidi@iomd femdcduics fse, tbGi@ising b 1 yh@lisingaRa@itid e r
preferred edmisoeh redibricttt ke@otek Y @IEnic@T7, Pir@V st @Gonialfds
article of &dAmamrfeasd atceiofpredman-ghandarecedsaal use,
conpri si ng macreyd.. ah wigen Mgl Siinoiget Geh sfourtay @ineld o@fa pfeG@lel and
LH, a surf att arttwegtebueictsedrefty dierh@lrstiso Prefeeplr the w7
Pl ur oni c'OF8PeriaPligrte tip ©uifr@8y be lmAtp o] otpbuit ¢ 1FGBter tend  a
bact eri ost atste* sel ected from mcresol and phenol,
preferably mcresol, and witten material stating
that such sblHtTOFREy "BFE Hel Yo a=p&rrediof at or
about t went YOt TRBEFS " e AR P PHESME  r st
use. Pr efseroéugcxjt:ﬁr@‘ PRI U BRI AREECETY' AP B AT 8™t hat

the solution nay be held up to at or about 12 or 14

dayS af ter Je!;lrethe ﬁI tiusre%'!:at islg(-:%oree'the slegof@e vBlaarﬁlgoile%Hzlarag le}xs er;1 ef err ed
enbOdi rrent ! broLen,%e gr%_ﬁe;[igﬁjsl ogr!:e !n\gryt}on%%m[agt fg’rgﬁeas{.gf qcr:aric% 0 and
Pl ur oni C20F6r§>htbs,-|;£]rﬁont’13Igr\é?r%umtl%..rlﬁdeh)@}ér%d §o%5qunbit§rls,rl] re¥hef ound
that formul At LONKGROPLd S DY rohBrigk ek RS n FOSn AP not
preci pi t at Geglplateiea RLESARCE B il £ 85P)5:c @ Probl em
observed with other surfactants. Before the first
use, that ii8:shefcbimtd)Be SRR proddes {1886 M BhnuATROUI € or
cartri dgﬁ hassihee ﬂeferahff@lﬁlﬁimqse Ltseh@mﬁfri@ulj P brataiemsenfd t he
i nventi on nByade skepionPodhicatr, heastsr, ionieiss adradte 6 20
nont hs, 12 raondehsy Fopnc24e. nont hs. Under preferred
storage conditions, before the first use, the
f or mul at i onsa f@neespdki@ pribodgrp ye ifventymrdsivel gifadze dridd @imblation for
(pref er all yrecpriitufoln preeraplgyr ktidosgdse, copypet atreqe@ spledfl at  or
about 2- 8C, fromiyrogicqh7efuprcty| Rproget™seaid Pigrky EPB. pderBICurchin g
speci fic enmddbdi ment, the invention provides a freeze
dried formulation for 25 reconstitution, preferably
for nulti - dbEhe(rea™ s eoesifpt STV Ml" TSI Yreeiey amimt
t her eof ign Ooreferably for multi-dose use, comprising FSH and LH, a surfactant selected from

Pluronic® F77, Pluronic F87, Pluronic F88 and Pluronic F68, preferably Pluronic F68.



a surfactant selected fromPluronic(r) F77, Pluronic
F87, Pluronic F88 and Pluronic F68, preferably
woehkoumsTa3F 68. In a further specific enbodi meRCT/EPR®4/050432
i nvention provides a freeze dried fornulation for 30
reconstitution, preferably for nulti-dose use,
conprising LH, a surfactant selected from Pluronic(r)
F77, Pluronic F87, Pluronic F88 and Pl uronic F68,
preferably Pluronic F68. In a further specific
enbodi nent, the invention provides a freeze dried
formulation, 35 preferably for nulti-dose use,
conprising FSH and LH, a surfactant selected from
Pluronic(r) F77, Pluronic F87, Pluronic F88 and
Pl uronic F68, preferably Pluronic F68. WO 2004/087213
PCT/ EP2004/ 050432 21 Preferably the FSH and LH are
present in aratio (FSH LH) of at or about 2:1 to at
or about Teckwoyhidrsd ofi Ut RaE SRESFRILG arthedmeRt, the
I nvention pe@vhdes a nethod for manufacturing 5 a
freeze dried fornul ation, preferably for nulti-dose
use after rneseREbditchbbd@h, the iCQIIPIdviGel NHghtnda @F i¥huRGrid
m xture of FSH @b orduiawa bri@a] forthitebe GF arhetokti@ns ur f act ant
sel ected for@mandhriify @@ (or=3H oFafatiant thikebt 1@ RbuGactinBGdsctedP] U ONI C
F88 and Pl upromicgcefFE8)uroamet, FeuidjFreetdPinrgnic Fas.aidcubjpsingt Ure t o
| yophi | i satskiowmture b@orhilkrtica f urt her speci fi c enbodi nent,
the invention provides a nmethod for manufacturing a
freeze difi etk fisrsreeic stopdiyert thadreatoreyoddst ynetha for mmyfdtuing dos e
use after radeeist Prolrion gricaty e ovHIPE SF g eforslitiiinng a
m xture of PMSHE TP am e et Art amPosiEt @ rrE T8Nt
Pl ur oni c( r) ™7 PURPGPART O EST 2 PPteHE BEg8 and
Pl uroni c Fe8"&fd subj ecting said mixture to
| yophi | i®ation. 15 In a further specific enbodi nent,
the invent i G BIBYIIRE" S HETHEW 1 61 WBHAELEW P ng  a
fr eeze drl éaldeefes?enflojrrlg ;?P,Br?{erab}%f?réﬁt:—edrgse Bsr aﬂerfecoPst|tut|on1 i - dOSG
comprising forming a mixture of FSHand LH as well as a’surfaciant selecled from

use af ter rP%rochQ?—JZ'P urléjn?‘%lLBQ.ralhronic BQQTPTEIJID%RI) F@g an? sQllgjemngnsgd a

m xture gf Eofl and. bH as well ‘as a surtactant sel ected
from Pluronic(r) F77, Pluronic F87, Pluronic F88 and

Pluroni ¢ FQ8e .30 hlBLB GG iSHofbrovidls Mg Ur € to
| yophi |'i sat.QRotuid Dot pRRQLRE LmRLief ShFifthisgrhadi ment ,
the invent ingu dh Avid@sisiay FERENQGh LRI HEAGS 1 | Ng a
packagesphahitresubicalaenaspasi ti on conpri si ng
di spensing a freeze dried m xture conprising FSH and
a surf act antyetsethegdeedenbsiom, Fidhioitotded Jmetod B, 25
Pl ur oni ¢ F8éyutadelind § @Mic€ p=B&euget ebmiskitoh comlisBy ds@Bingal N yet
anot her pr eteerdree dxterriyodionemd 3 sukdre sdeftd entrivore pr.ovi des a
nmet hod far PuneeRtifractisiedguaic paickeagedr-phar maceut i cal
conposition conprising dispensing a

In yet another preferred embodiment, the invention provides a method for

manufacturing a packaged pharmaceutical composition comprising dispensing a

freeze dried mixture comprising FSH as well as LH and a surfactant selected from

35  Pluronic® F77, Pluronic F87, Pluronic F88 and Pluronic F68 into a container.



freeze dried m xture conprising LH and a surfactant
sel ected fromPluronic(r) F77, 30 Pluronic F87,
woehkoumsTa3 F88 and Pl uronic F68 into a contai nePCTIER200@050432

anot her preferred enbodi nent, the invention provides a

met hod for manufacturing a packaged pharmaceuti cal

conposition conprising dispensing a freeze dried

m xture conprising FSH as well as LH and a surfactant

selected from35 Pluronic(r) F77, Pluronic F87,

Pl uronic F88 and Pluronic F68 into a container. WO

2004/ 087213 PCT/ EP2004/ 050432 22 In yet another

preferred enbodi nent, the invention provides an

article of manufacture for human pharnaceuti cal use,

conprising a first container or vial conprising

freeze dried FSH or an FSH vari ant and a surfactant

selected from Pluronicc F77, Pluronic F87, Pluronic

F88 and Pl uxBicer FaBed cfdod®Be ANFenlitdi@l Nefc.qr S5 Vi al

cont ai s a rhdablRmid nubdd brah RERNSE, bbby Ok colthn 8565 abl y

wat er and aohaed i AetdblLrsh SRheat ek fsardicr esol  and

phenol , pr edfuef@blyuBied7esod Fss ki PieE Fed R ekdhetnapd &f er r ed

enbodi ment , vialtcda@insia ANEEURE rkchBluRR, Pakk-BlBGteraia a REdibsGlce  Of

manuf act ur eeécerfofs@anphas Faceust-teal use, conprising a

first container or vial 10 conprising freeze dried LH

or an LH varyetanber @mrded grositred, aotvamt reet eetded from

Pl ur oni c( r )manuRdig for fdhan phermicesticdR8& somiing £ it rerrindr 8 82! and

Pl ur oni c'°FE8risig iseagdiad EH oc0 Hi verertred @ sofpctay) peigited r@latr@P NS a

di | uent f orf"F B8t Fiyopit B Plupreefoersehit sprisvece® and a

bact er i ost e 2SUINEE PEY P PR IEETRS STl sYshEnol |

pref er abl y " ErE3yr et By Y&t anot her preferred

enbodi nent, the invention provides an article of

manuf act Ur €" '8P hUTEH “PRAF hBTETET B4t 188 “conpri si ng a

first contdl H8F "GV I ¢Ehpr f°§‘ir'ﬂ“gafﬁ°é“éa?eé°fél?i ed FSH
com nsmgHr eze dried FSH oran FSH vanLaT_t'aswell s LH or,am LH varignt and a

d
or an FSH Vsuag]!ta%cs:eecte ?r‘ofn%rlonllc%l-a/§, PluronLcI-OB P[an' EB I§Iurro|ni9:!gg, and a

surfact ant ASsecongc ntaener or viglgon ains l cHur rQerreConstitution, dref rablyl'\?lvgtg Qn!:i acm: F87’
g 58
r

Pl uront C20F.80§cteﬁzg : llctlélJfrgerw-ges phenol,’p efga%lfrg-ge oI.Cont alr ner or
vial contains a diluent for reconstitution, preferably
wat er and @, 20iRAGtEh A5kl 1 Rl & Gl LapanCcr esol
and phenol ,..Rr ef fk@Rhye dihGE SR bried difli@nsRAHh kb @GhbRT | Y
preferred eshogdi Bt wheh BB RRL M Hivert DfainkSERRSE | t uti on
CONPri ses rMobdloR&Rd with chBreurdcéeRtrades have found that
freeze dried formulations conprising Pluronic F68 do
not preci pithabe: i eRud@C0R Siehtbruit@ekeMiotateadiat @ btbute Nt

cont ai ni Ng MBSOl or2anidh. Ypdeoblemoasevedeonite h ot her
sur f act ant gist u@, tig formTis@ed. keplEiRe @@ B (pderébe dihd ekiul at | ons
of the i ¥vempiaons Ay cbees kepdly §f @ pratat 2-4°@ asdrre@tbyger about
6 nonths, a4Fent hs or 24 nonths. Under preferred
storage conditions, before the first use, the

f or mul at i orféeragfigt u*eeflgﬁquimvonfti]ut@mulbqbi;ewIatipri itg1|aytbe kept

(pr ef er abl yrduped Prideastray #0924 igtrs mFabhierper gput €§o6f at or
about 25% [PEMETRESPRY CBP °4 o Yrva hie "8 PP

pr ef er abl y pﬁierabaftoredg %fwfooméf_e_mseefure (.e. below at or about 25°C), more

a



After the first use of a liquid or a reconstituted

mul ti-dose fornmulation it may be kept and used for at
woOeesosat13 or about 24 hours, preferably at | eaBCTAP2@1/050432

about 4, 5 or 6 35 days, nore preferably for up to 12

or 14 days. After the first use the fornmulation is

preferably stored at bel ow roomtenperature (i.e.

bel ow at or about 25C), nore WD 2004/087213

PCT/ EP2004/ 050432 23 preferably bel ow at or about

10C, nore preferably at or about 2-8C, nost preferably

at or about 5-0C. Preferably the fornul ations of the

i nvention contain an anti oxi dant, such as 5

met hi oni ne, sodium bisulfite, salts of

et hyl enedi am netetraacetic acid (EDTA), butyl ated

hydr oxyt ol uene (BHT), and butzl ated hydroxy ani sol e

(BHA). Most preferred is nethionine. The anti oxi dant

p revents O)Gredlaiyib&bw at@rfabo& %’é, @oﬂgref&e}ﬁ'y at {r Ebaﬁ i—&@r‘a&lst@r&lﬁr%ly t h e

a- subuni t) .a Qoul¥Richi onine in the liquid and/ or

reconstituted fornulation is preferably present at a

concent r at | FeRradfne Brtuididns @l GLttior@onBid anbriBioxidttt, s@k .sabout 1. 0

ng/ m, nBr enepitndd @it adts oOhylencaildiktitraiddbn (ioon,at - or

about 0.5 gt ydaBsine (PHTRIeuEdsH i@t anigk sadioug 0. 1

nmg/ m . Pr efeereaibhepiotink ghdfagipximanr@atitsoyigioraf Fst ieLhi nvent i on

contai n a merioeary heprsugitsacchari de or a 15 sugar al cohol

as stabiliser and tonicity adjusting agent, such as

sucr ose, 0dektimiogehe lquf g mmetittetfamiriot ipdefeamareratgl ycer ol .

Most pr ef ercpreadrafosof b qq ebpuyito at pyphaft Bty nyere grefergply at or

concent r at i 24 O8pfc 3t YO S alt rest eGPt O Ageot ed above,

the invention provides liquid fornulations for single

use and rul T PO ERRSE T EEnioneY At HIOHT figfaceanide o2

bact er i o8t atF'@°"GF 5 HAPEH *Ypetart BEFSE FL*s added

when the FOFRTFAL TN oL MEETRET P 1 TP el Mite

formul at i o€ Bf tHe” I"AVERTTon are suitable for

pharmaceutigcal .or veterinary use As noted abave, in a

ove, the Tnventjon provide ons for single usean

preferreqd enbodiment] ChE. I DVentT ol Br8VIdes an
article of (20 JJANMUAGLH R omGAIDY hShd, RaGKRG NY
mat eri al  ang f.¥al«SQRRei Sing a solution of FSH or

an FSH variant, LH, or FSH and LH, Pluronic F68 and a
bact eri oSt at hoka 584 iBLHREd erbodaRIR, RIEAR o, Mucd €SOl

Opt i onal isy Mukﬂre,bwpﬁsﬁgp&kaarﬁd\étaﬂ an@l@ﬁgmpr%i?ﬁgis@iiogﬂtsﬁ; in an
aqueous di lokkeFe yaridp @rorishanS1B] rilrofR @Gk g baRgosm iRk al

conpri ses Wb mhd@aia ABdse briiddiy wibbiedenad ddieGadne€ s ot hat such
sol uti on nayedsiukhednererov @fckRingderia ethpriat wienRadiywlour
hours or grreateiat s30sogbrimeybe tel @erb pefic tf twetg @ur holl @ grkal@vV €Nt | ON
further Vonrtegesse.anr ngntbngie@onpfses ranurfoaretuiue,

conpri si ng cpaEkeagksig mret. erid @heisinge frpugtlon CRSAPERAFSH Ng a

f or mul at i orvarigyfacopisitothp invention WEken saif gerkpoagrtategrGemsamitg t 0 t he
i nventi on, "AfierED rersiad Ritepatkadietgrsheeei alantobapri ses
witten nEfUeHSREnt U tRUPHED reret "ed ke prated ity e
reconst i Put'@~e'He#*FSH or an FSH variant in the aqueous
diluent to forma solution which may be hel d over a
period of twenty-four



35 hours or greater. W) 2004/087213 PCT/ EP2004/ 050432
24 As noted above, in a preferred enbodi nent, the
wonvarmsias provides an article of manufact ur ePCT/EP2004/050432
conpri sing packaging material and a vial conprising
freeze dried FSH or an FSH variant, LH or an LH
variant, or FSH and LH, Pluronic F68. The
bacteriostatic within the second container including
the diluent is selected from5 phenol and mcresol,
optionally with further excipients, wherein said
packaging material conprises witten material which

i ndi cates that such solution nay be held over a
period of twenty-four hours or greater after the first
use. The range of protein hornone in the fornul ations
of the invention includes anoynts 10 yi el di ng upon
reconstitution, concentrations fromabout 1.0 pg/m to
about 50 ng‘(s Med abov@’n I JFLQ#L-Q an&dgm%e ir@emldn JFLL«QJL%‘ Erticle of

concent r at | RRBA! SnpRREERBI G th AiRordEREAELRAL FAN t he

i nt ended ded dn V@YV 83 aCl-@arianor B5H and SOPkiE @4THE OF MUl at i ons
wi | | di ff ervadefondm vittindB S b ciBiher incldil GddyuenpdtbidNG Y,

t r ansmuc as ahegnol D¢ m-@SdNBliohaly wilurti¥ eChidis PoEP salpbddes. The
protei n hotRBREEE NS hitdidincORicdeShidfu@bRioatal ye natt  Or
about 5.0 pgavkicdoowegt-fougourdlaedr sig hamsiwd , 15 nore
preferably at or about 10 pg/m to at or about 1

ng/ M, nostThpmePertelbryonait thedamulatiny jire nvEGn ipryderdmoupto  at  or
about 200 pigAinyieon rEpyeitutior rppentratids o Beviopertve e eoiin t he
f or mul at i orpéugtlovgring highes ereseitrdtieyrersiopretiageie’s dependotinttns

yi el di ng up@ireteiey st tutelBromElmebie T rense f r om
about 1.0 ﬁdTﬁf'mTaﬂ't‘éiHUEPfa"Sﬁmeg?’ R PmPEod TPHRBEIYh | ower
and hi gher "CBRTERTPRE T HITEVAE Y BE AN & &Pitf dFe
dependent® dW"PHE™ ht BRHAWHET " P&E\APENT BTEY & g. |

sol ution foFHiT &P WP i ffer from transder mal

pat Ch’ pUl rmqur ¥f’ rotginrhgrnqg%fge(?oﬁmatﬂ!ati’ons oof[heiggn ion itéclrl_lilézes agnguntgn Cro

p u n'p met h 0 dylss’elainggﬂgnéec nsrti&gn,e?jncentra ions frﬁa@oeut 1.% ngn?to abou{ 5| r11:19|/m? nls
co

I N or
pr ef er abioy a%%ungJ‘wer R etr cénQatingJre eraéle%nd%rte de9er1d n@ gnyt

rrg/ m 1 rmrir@enc@crdgite@(/e% ) é/g Qﬁ‘ltior!qgrmu@tgrguitl dif%TQOnn sd alt o at or
about 1 ng/pglh,’ pulmttrarg{ugaﬁaggr _@s-mﬁiyor rﬁ(l,:ro pg\rp metl%é.. T%QQMJE 50

pPg/ M to atnoRihe BQHton QR abyiaG Bdues o RIRE £ ARl Hnoth e

f or mJl at | OMNre Qiferataly"]aeor zijﬂMe]ﬂ;l’ni 1O lor £ba;t 1arig/ml, na;t préfe%aﬁatt or at or
about 80% aboutlsh)@mkeSta avcrx@dobgtit y and/ or LH activity at
the tinme of packaging over a period of 24 nonths
(before thetikiymsbmissas)ort the mMBhtongeih br\tistaybr BaRodrarer@aSUr ed
usi ng t he Stigedhaain-=@Ral ieymonpakabiaaver3 Qerissesigidbths gadren

bi oassay5b. tielist @1 Asiclviy cap Bemedseed BES Se@eh-98Yy prgiat he r at
sem nal %esicigt e biogseri° gl ectidianme tepoaissaye rat Ehiel vsicigui d

f or mul at i onsishkinHokvey. pr esent i nventi on can be prepared
by a process which conprises m xing FSH or an FSH
variant, LHpeligy orguigtgnsef thgpesertyfiverfoSidn by preparkdiy piaetss 31%h

Pl ur oni ¢ FE8™&td™2 "HHer BYVHS: bl ervet BEEeH 9% om phenol
and m cr 8sd1"°HELSYF PPEREF seefp €8 fIEvitHgrSRf sgfscan FSH
vari ant, LH®gP 4 o R Greg “or 2reer Sid="t H (r$p 8t ei n")
and




WO 2004/ 087213 PCT/ EP2004/ 050432 25 Pl uronic F68 and

a bacteriostatic selected fromphenol and mcresol in
wanoagseass diluent. M xing the conmponents an#CT/EP2004/050432

di ssolving themin an aqueous diluent is carried out

usi ng conventional dissolution and m xi ng procedures.

To prepare a suitable fornulation, for exanple, a

nmeasured amount of FSH or FSH variant, LH or a mixture

5 of FSH and LH in buffered solution is conbined with

Pluronic F68 and a bacteriostatic selected from

phenol and mcresol in a buffered solution in

quantities sufficient to provide the protein,

Pl uronic F68 and the bacteriostatic at the desired

concentrations. The resulting solution is then

di spensed into vials, anpoules or cartridges.

Variations of this process would be recogni zed by one

of or di nar yeiskd rbd andaBacidibhiatc B ctd Frdm. pheFodha e ih Bueot hE

order the COBRROMBIHe Sommhes abeith wheh s acld s ti@nal

addi ti ves af@sind&Rehtiond B3@utbr2RpRFEttiiues. Bpdpap Fhudde Whi Ch

t he for mul atrhein, loSxapieepamsed zmoal €FsHalrdH viiaC trarasidtrhat  may

be opt i nissedrsh on LHih@ereenpeninatdworPuamndsseeans of

adm ni st r at teqrpstatigrgi@Ed frorl Hendl ard @-criptl @ F @fere@dutienmoadiesrent |

the 1iquid sfrentpbaitetengsndlrorich®s id hyendissgnat iy desrsrade by

prepari ng iedirieiockuiad resdibageon § thinditrenend Bto (s alaadron

concent r at i @id9esf Vageliops ottseroese s Epreniged @fone otofqigary skillin

f or mul at 1%n"sEEFgeramBu ot hSOTPPETMP Frerd yhrdtreddtoslicr os e,

TWEEN, net MESYE fresed pSepeeriidr gt = R he CaniondPreeicte ng

vol unet ri c ARBEHT &Y PEPFEH P FAHEE "SR of t he

same conposli“l"l on as the final fornulation. The "nother

SO| Utl On I S perere emEo%r?en tht—:f Iu1| Fgr?urla?ogs fzﬂ?? |n}5%[pwou %ﬁ?y
Dur opor e’ r) ° ane, to

r enove pre arm m IVId al stock olutlonsa n concentr tion of all trt1e comgments of

e ormul lon sod mp osph e sucrose me on[ne SH
dl Spensed Iarr]n /og_H’ an Ilquotlngvo%m tsto orma thersém n’ o Vi al S,
arrpoul es orsan%@crmysorsrglordagﬁ&half tlo r‘go@\er utl’oﬁ pr fe%glmlregt 1 ons
of the pyesgnf . bRAYRBIMAR, &%crohsopggn%gerts oRY @ process

25 Whi Ch CONREELSES arlfhok biflds F= SRl n@RavkisalcbrM@lk @k, LH or
an FSH var i @0tmpoffo @rdiext ure of FSH and LH and

Pluronic F68 as well as further excipients |ike an
ant i oxi dantthe radadhficd formautidadbf tfe Gbser@iREhic® E&bﬂ)e@@pﬁriadmga ptorhﬁ

m Xt ur e 150 vaichlcy@pda inkidg Sitol a0ABH vahdniXH BrgGn Hsh@ria& Gl pRneNnt s
and | yophi | o si agLitieimnic $58 6 & bd 1@tk €@ipbntsliS bnMiioxidant

convent i onahdopaieed shie®g the MBturpp SPsti@tiof Mixi®thk foddolees

f or mul at i orepd erditsinghea bl out @ingr@@sine eckedmod ntrargf FSH oOr
FSH var i antspitaefdmggtion3@extntdle, g @gatu@irmougef Fet orfisik taiameH @f  FSH
and LH i ¥ cOrrtaedxwg o i PP diisorrvicsd 176 Burainte e

resul ting riskpumxare b yorrisetipnieh dispeasdd daves. trireler odirdprans ed

I nto vi al s,V*ERPE U BEsHrutareidyas o cdngy el ahd Bz of
this pr oceseéamWottﬁ°E€lef159e?°“?p@8‘6@fﬁid‘ieéd“ewad@ﬁ@ a¢sfvessiedi nar y
skil | in t HEHPETPEE P iFhe&muitipe PEfERTe 2 g
conmponen?s "BI"8" ARYEY o (et ar It T VA4 ti ves are
used, the tenperature and pH at which the fornulation
is prepared, are all factors 35 that may be optimn sed
for the concentration and neans of adm ni stration
used.



WO 2004/ 087213 PCT/ EP2004/ 050432 26 The fornmul ati ons
of the invention can be adm ni stered using recogni zed
wdevi4ms®13 Exanpl es conpri sing these singl e vi BCT/EP2004/050432
systens include pen -injector devices for delivery of
a solution such as EasyJect(r), Gonal -F(r) Pen,
Humaj ect (r), NovoPen(r), B- D(r)Pen, AutoPen(r), and
Opti Pen(r). 5 The products presently clained include
packagi ng material. The packagi ng material provides,
in addition to the information required by the
regul atory agencies, the conditions under which the
product may be used. The packagi ng material of the
present invention provides instructions to the patient
to reconstitute the FSH or an 10 FSH variant in the
aqueous diluent to forma solastion and to use the
solution over a period of twenty-four hours or
great er f ormddRiadoder ¥ hvahion MR bl Etdfed uddf QEHHED devicROr  t he
single Vi aksmp$&hbhilg@8e PHOAUGENs nlibBBel- a8 levidlet6li Cat es
t hat such s@aldjbiaenicnBy Leayslealatkeattranaedd kebene Bse for
a period ofoeteneidryref@apich@ur s or greater, preferably
for up te 12 or 14 days. The presently cl ai ned
product s arme:pusedptenti Gimedrdramcphakiracetdgakmagpn oduct
use. 15 Therogtsaibideiopsi@srmyienckadrg pyng leatebrongceay be
provi ded t oorp@tsiven tiih gegroddt e be us O Ma bapkepmgmaterialpii@ sol ut i on
may be for pserigiegionggsesdyptugiops tyiig yatidnide rqe@giigtettk FALA 4i pl e
times antl mayvesu Pt aguseus fugt o am g foriigl e toee theeplui g & cycl es
of patient PEPEHFEREOGTIREHE" PP Gl desodcin e
conveni ent ‘Ergdtrent g PerER Mt REC RO FY BT rteEFai | abl e.
20 FSH or &ff "FSRPVEAPTERE U H SR i Pur R E 0 df*ESH and
LH I n ei t hef® Y ?F%I“@Ctsé?eUSEffﬁF’ég‘é"r‘l{?aéTﬁceTt'i?Ppﬁﬁft%ff| ons or
sol uti on8 descrl bed herein, may. be adm ni ster ed to a
pati ent in est(?t(w_;)elpasewedfeorm\t}l\?tl nsnma¥ e rwdedtogatlentf as-clearsolutl | On via a
vari et y Of T esrumn may be forsu'{g USaarlt ma be e sedd\:tl Ietln‘§56nd maysr M

for @ smgle of muyple clcles 0 pa Ent treatmerg% an%I pr |des a more

I nJ eCtI on; cgn(/e%gﬁga e lnHentpaH m ggn%r ransrmcosal

i mpl ant, ,,osmotic 25 punp, cartridge, mcro punp, oral,
or other means..2RRLEEHAL Al DY e Be Sk hedsd) ti san,  as
V\El | - knO\Nn pl'eﬁrv;dl%ﬁwlﬁgnt crsol-tli-lar@degcmecj hQW Mbe@éﬂﬁ&@id%% are

provi ded NMBEekYacho@onde Wik tbiREentinlchibkSt § Bhe§ ortidiEy Ri-@pAr at i on

of the f Orimlnﬁcioﬂm@ectaﬂdns@e&mﬂﬂﬁdnm tGrRISuo(QJI, imblnﬁosmotic

i nventi onB. pldpeaSEOREs piip, dalieomkdivay dbretdtd § adkled 3@k, 30 be
construed aswiminehyesgonsi sting of the foll ow ng

exanpl es. WD 2004/ 087213 PCT/ EP2004/ 050432 27

Exanpl e | Cormqaingekanie ar§ @riditrhegl o @M ilustrate the preparation of the

formulations and compositions of the invention. The scope of the invention shall not
30  be construed as merely consisting of the following examples.



Materials Item Manufacturer r-hFSH Bul k used for

candi date Laboratoires Serono SA fornul ations
wo2MErms72iesl Merck (DAB, Ph Eur, BP, FU, USP, PCOEP2004/050432

E421) Sucrose Merck (DAB, Ph Eur, BP, NF) NaC (ACS,

SO Merck Na2HPO4 2H20 Merck (GR for anal ysis)

NaH2PO4 H20O Merck (GR for anal ysis) Benzyl Al cohol

Merck (GR for analysis) mCresol Merck (for

synt hesis) TWEEN 20 (Pol ysorbate 20) Merck (for

synthesis) Pluronic F68 (Pol oxamer 188) Signma

/ - Met hi oni ne Merck (for biochem stry)

Ot ho- phosphoric Acid 85% Merck (Ph Eur, BP, NF) 1.5

mL gl ass cartridge SFAM siliconed at A uettant

Rubbers Type A West Conpany Crim caps Aguettant

MIlex-GV MIlipore SyringeZdxiven Filter Unit -

Dur apore Durapore Menbrane Filters 0.22 pm M 1|i pore

GV 20 nL Plasbi€c syringe Plastipak Becton Di ckinson

St eel Hol dedomfa@iive banluidtbrat i on Sart ori us

Materials
Item Manufacturer
r-hFSH Bulk used for candidate Laboratoires Serono SA
formulations
D-Mannitol Merck
{DAB, Ph Eur, BP, FU, USP, FCC,
E421)
Sucrose Merck
(DAB, Ph Eur, BP, NF)
NaCl (ACS, ISO) Merck
NazHPO4 2H,0 Merck
(GR for analysis)
NaH.PO4 HO Merck
{GR for analysis)
Benzyl Alcohol Merck
(GR for analysis)
m-Cresol Merck
(for synthesis)
TWEEN 20 (Polysorbate 20) Merck
(for synthesis)
Pluronic F68 (Poloxamer 188) . Sigma
I-Methionine Merck
(for biochemistry)
Ortho-phosphoric Acid 85% Merck
(Ph Eur, BP, NF)
1.5 mL glass cartridge SFAM
(siliconed at Aguettant)
Rubbers Type A West Company
Crim caps Aguettant
Millex-GV Millipore
Syringe Driven Filter Unit — Durapore
Durapore Membrane Filters 0.22 pm Millipore
GV
20 mL Plastic syringe Plastipak Becton Dickinson
Steel Holder for filtration Sartorius




5 WO 2004/ 087213 PCT/ EP2004/ 050432 28 Equi pnent HPLC
Systens Detector nod. 486 or 490 Waters 2 Controller
waono4/08$ Punp nod. 626 Autosanpl er nod. 717 POHERRG0€/050432
Mod. 654 Metrohm 1 GOsnoneter 030-D Osnomat The
foll owi ng study eval uated the foll ow ng paraneters for
a large nunber of 5 fornmulations: Conpatibility of
surfactant and bacteriostatic Oxi dati on of
al pha-subunit The formnul ations were nulti-dose
fornul ati ons and contai ned either TWEEN 20 or 10
Pluronic F68 as well as a bacteriostati c agent. The
following three bacteriostatlc agents were eval uat ed:
Benzyl al cohol 0.9% mCresol 0.3% Phenol 0.5% 15
TWEEN 20 and Pluronic F68 were used at the follow ng
range of concentrations: TVAEEN 20 : range from 10 to
100 pg/g Pluronic F68 : range from10 to 100 pg/g 20
Sol utions phapakied are listed in Table 1. WO

2004/ 087213—PC=§{;EP29011‘/'05 v ) {Ne oo iopmom 1y Be
dnm ~.,} amO2OEc Dg;ﬂﬂ;;%:s 5 C\)N%’c u € ulo
CNUU(CV 8EnmhmmFrgmmom26 JU U |cn z 4)
0 75 -5 -d -5 -a Autosampler mod. 717
pH meter Mod. 654 Metrohm 1
Osmometer 030-D Osmomat 1

The following study evaluated the following parameters for a large number of
5 formulations:
« Compatibility of surfactant and bacteriostatic
s Oxidation of alpha-subunit

The formulations were multi-dose formulations and contained either TWEEN 20 or
10 Pluronic F68 as well as a bacteriostatic agent. The following three bacteriostatic
agents were evaluated:
e Benzyl alcohol 0.9%
e m-Cresol 0.3%
e Phenol 0.5%
15
TWEEN 20 and Pluronic F68 were used at the following range of concentrations:
» TWEEN 20 : range from 10 to 100 pg/g

* Pluronic F68 : range from 10 to 100 pg/g

20  Solutions prepared are listed in Table 1.
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From visual examination of the formulations, it was determined that TWEEN 20
cannot be used with m-cresol and phenol because FSH formulations containing
TWEEN 20 and m-cresol or TWEEN 20 and pheno! presented a white opalescent
suspension. In contrast, FSH formulations containing Pluronic F68 did not exhibit
this problem with m-cresol and phenol. The use of Pluronic F68 permits the use of

phenol and m-cresol.

Combination of FSH and Pluronic F68 with antioxidants
The following antioxidants were evaluated for their ability to inhibit oxidation of the
o-subunit in the presence of Pluronic F&8;

* Methionine : range from 10 to 100 pg/g

o Ascorbic Acid : range from 10 to 100 pg/g

Sucrose and Mannitol were used as tonicity agents and TWEEN 20 or Pluronic were
added at the concentration of 100 pg/g.

The formulations prepared are listed in Table 2.



33 Fromvi sual exam nation of the fornulations, it was
determ ned that TWEEN 20 cannot be used with mcresol

wanaa4peensl because FSH formnul ati ons cont ai ni NgCT/EREBN050432

20 and mcresol or TWEEN 20 and phenol presented a
whi t e opal escent 5 suspension. In contrast, FSH
formul ati ons containing Pluronic F68 did not exhibit
this problemw th mcresol and phenol. The use of
Pluronic F68 permits the use of phenol and mcresol.
Conbi nation of FSH and Pluronic F68 with anti oxi dants
10 The follow ng anti oxi dants were evaluated for their
ability to inhi bit oxidation of the a-subunit in the
presence of Pluronic F68: Methionine : range from 10
to 100 pg/g Ascorbic Acid : range from10 to 100 pg/g
15 Sucrose and Mannitol were used as tonicity agents
and TWEEN 20 or Pluronic w&re added at the
concentration of 100 pg/g. The fornul ati ons prepared
are listed in Table 2. WO 2004/ 087213

PCT/ EP2004/ 050432 34 CN NONONON QO'CO'C
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20 g of each formulation was prepared into Falcon polypropylene tubes and filtered
through a 3cm? 0.22 pm Millex-GV Syringe Driven filter unit Durapore, then analysed
for a value at t=0. The solutions were then stored at 40°C and tested according the
following scheme:

Analytical test T=0 1 2 3 4
week | weeks | weeks | weeks

Reverse Phase-HPLC for oxidised

alpha subunit (%) X X X X X
Size Exclusion-HPLC for protein
quantitation { ug/g) X X X X X
Size Exclusion-HPLC for qualitative

X X X X X

free subunits

(X) : Test performed

Reverse phase HPLG reveals that in formulations containing FSH, Pluronic F68, m-
cresol and methionine (at 10 and 100 pg/ml), oxidation of the o-subunit of FSH when
the formulation is stored at 40°C, is greatly reduced, versus a formulation containing

10 no methionine, as can be seen in Figure 1. Based on the average of two
experiments, in the Formulation containing no methionine, the percent of oxidised
a-subunit is 2.3 at T=0, 4.0 at T= 1 week, and 7.1 at T= 2 weeks. In the formulation
containing 10 pg/mi methionine, the percent of oxidised a-subunit is 2.0 at T=0, 3.2
at T= 1 week, and 3.8 at T= 2 weeks. In the formulation containing 100 pg/mi

15 methionine, the percent of oxidised a-subunit is 1.8 at T=0, 1.7 at T= 1 week, and 1.3
at T= 2 weeks.

Example 2
Liquid single-dose formulation of recombinant FSH for subcutaneous or
20  intramuscular injection

Based on the results of Example 1, the following formulation was prepared.

Components 1 to 7 listed in Table 3 were prepared as volumetric solutions in WFI.
Aliquots of each solution were added to a mixing vessel to form a "mother solution”.

25  The mother solution was dispensed into vials to contain 10.9 micrograms (150 1U) or
5.45 micrograms (75 1U) of FSH.
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PCT/ EP2004/ 050432 38 20 g of each formul ati on was
prepared i nto Fal con pol ypropyl ene tubes and filtered
through a 3cn2 0.22 mMI|Ilex-GV Syringe Driven filter
unit Durapore, then analysed for a value at t=0. The
solutions were then stored at 40C and tested accordi ng
the followng schene: Analytical test T=0 1 2 3 4
week weeks weeks weeks Reverse Phase-HPLC for

oxi di sed al pha subunit (% X3X X X X Size

Excl usi on-HPLC for protein quantitation (pg/g) X X X X
X Size ExcYtiusienntiet & Hoesiviy gnd gepdfit gty yesonsistent, allowing

the FSH to be filled by mass, rather than by bioassay.

Table 3. Components of FSH single dose liquid formulations

Component | Description 150 IU FSH 751U FSH

#

1 rhFSH (ughvial) 10.9 (150 1U) 5.45 (75 IU)

2 Sucrose (mg/vial) 15.00 7.50

3 NaH2PO4H20 0.111 0.0555
{mg/vial)

4 NazHPO,2H0 0.273 0.1365
(mgvial}

5 Pluronic F&88 {mg/vial) | 0.025 0.0125

6 Methionine (mg/vial) 0.025 0.0125

7 m-cresol {mg/vial) 0.75 0.375

8 PH 7.0 7.0

9 WFI g.s.to1mi g.s. 1o 0.5 ml

5  The vials were filled and sealed under sterile conditions. The formulation has a shelf

life of up to two years at ambient temperatures.

Example 3

Liquid multi-dose formulation of recombinant FSH for subcutaneous or
10 intramuscular injection

Based on the resuilts of Example 1, the following multi-dose formulation was

prepared.

Components 1 to 7 listed in Table 4 were prepared as volumetric solutions in WFI.

15 Aliquots of each solution were added to a mixing vessel to form a “mother solution”.
The mother solution was dispensed into vials to contain 22.2 micrograms (305 1U),
33.3 micrograms (458 1U) and 66.7 micrograms {916 1U) of FSH. The resulting
formulations deliver a total of 300, 450 and 900 IU of FSH.

20  The cartridges were filled and sealed under sterile conditions. The multi-dose
formulation can be stored at at or about 2-8°C, more preferably at or about 4-5°C,
until the first use for up to two years. After the first use, the cartridge should be
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Example 4

=
ly

Liquid single-dose formulation of recombinant LH for subcutaneous or

intramuscular injection

The following formulation was prepared.

Components 1 to 7 listed in Table 5 were prepared as volumetric solutions in WFI.

Aliquots of each solution were added to a mixing vessel to form a “mother solution”.

The mother solution was dispensed into vials to contain 3 micrograms (75 |U) of LH.

The resulting formulation delivers a single dose of 75 1U LH.

With recombinant LLH, the bioactivity and specific activity are consistent, allowing the

LH to be filled by mass, rather than by bioassay.



7 mcresol (mg/vial) 0.75 0.375 8 PH 7.0 7.0 9 W
g.s. tolmM g.s. to 0.5 mM 5 The vials were filled
wanaa4gsalied under sterile conditions. The for nBCaEPW4/050432
has a shelf |[|ife of up to two years at ambient
tenperatures. Exanple 3 Liquid nmulti-dose formulation
of reconbi nant FSH for subcutaneous or 10
i ntramuscul ar injection Based on the results of
Exanple 1, the follow ng nulti-dose fornulati on was
prepared. Conponents 1 to 7 listed in Table 4 were
prepared as volunetric solutions in WI. 15 Aliquots
of each solution were added to a m xing vessel to form
a "nother solution”. The nother solution was
di spensed into vials to contain 22.2 mcrograns (305
IU), 33.3 mcrograns (458 I W and 66.7 m crograns
(916 IU) of FSH. The resulting formulations deliver a
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Liquid multi-dose formulations of recombinant FSH and LH (2:1) for

subcutane:

ous or intramuscular injection

2-8C, nore
-dose

up to 12 or

ose liquid
SH 450 | U
(458 11-1)
0.0 45.0
37 0.675

X

The following multi-dose formulations of FSH and LH were prepared, with FSH:LH

10 ratio of 2:1.

Components 1 to 8 listed in Table 6 were prepared as volumetric solutions in WF1.

Aliquots of each solution were added to a mixing vessel and mixed to form a “mother

solution”. The pH of the mother solution was adjusted to 8.0, if necessary, by

15

addition of NaOH or HCl. The mother solution was dispensed into cartridges to

contain 18,3 micrograms LH (457 1U) with 66.7 micrograms FSH (916 1U), intended
for 6 doses of 150 IU FSH each; 9.2 micrograms LH (230 1U) with 33.3 micrograms
FSH (458 1U), intended for 3 doses of 150 1U FSH each; and 6.1 micrograms LH
(152.5 1U) with 22.23 micrograms FSH (305 1U), intended for 2 doses of 150 IU FSH

20  each.

The cartridges were filled and sealed under sterile conditions. The multi -dose

formulation can be stored at at or about 2-8°C, more preferably at or about 4-5°C until



7 mcresol (nmg/vial) 1.50 2.25 4.50 8 pH 7.0 7.0 7.0

9 WH g.s. to 0.5 mM g.s. to 0.75 mM qg.s. to 1.5 mM 5
waxzenpps®14 Li qui d singl e-dose formul ati on of  PCT/EP2004/050432
reconbi nant LH for subcutaneous or intranuscul ar
injection The follow ng fornul ati on was prepared. 10
Conponents 1 to 7 listed in Table 5 were prepared as
volunetric solutions in WRAl. Aliquots of each

solution were added to a m xing vessel to forma

"not her solution”. The nother solution was di spensed
into vials to contain 3 mcrograns (75 IU) of LH The
resulting formulation delivers a single dose of 75 |U

LH. 15 Wth reconbinant LH, the bioactivity and
specific activity are consistent, allow ng the
be filled by mass, rather thas by bioassay. WO
2004/ 087213 PCT/ EP2004/ 050432 41 Table 5. Conponents

LH to

of LH si ngltefdeser vt gurad femein e theariidsCon{orien t
Descri pti oretd4pup3ec| nigre frefqraly 4-pr opptyf NG wdr e rQlti-Gse pPodSycr ose

(mg/ vi al ) 5Picay 532 KRR PELr YRR G o014 P52
Na2HPO42H20 0.825 (nm/vial)

(nmg/vial) 4
5 Pluronic F68 (ng/vial)

0.0125 6 NETHRiOTEPee o(FREraA &1 yuierose Bigd ermpisfeisc r es ol
(nmg/vial) [ForrstPesppln g. s. (%68, 5 nf°The v|&PFe wele
filled and|’seal ed under sterile canditions. The
fornul ati op_has &"8HEPT™)] j'PH°6F |52 8" V\ﬁﬂgéﬁr‘% 5
Exanpl e 5 [ qui d|Wdl ti - dosg®f®Ptul|at%eHy pf=2 e
recombi nant__ESH AWPTE (2:11) for |subcut affous o
i ntranuscular i n[ 8% on ThE Fol | ol Hy mul 12 dose
formul ati ohs_of fegeErieed | were priepared [with ESH LH
. 4 4. HaPO4 1.35 rTo7ss 71049
10 ratio of 2:1. .
{mg/cartridge)
5 NaOH g.s. to pH 8.0 g.s.topH80 |gs.topH8.0
(mg/cartridge)
<] Pluronic F68 375.0 187.5 125.0
(mg/vial)
7 Methionine 225 1125 75.0
(Hg/cartridge)
8 m-cresol 4.5 2.25 1.5
{mg/cartridge)
9 pH 8.0 8.0 8.0
10 WFI q.s. to 1.5 mi gs.t00.75m! {g.s.t0 0.5ml
5
Example 6
Liquid multi-dose formulations of recombinant FSH and LH {1:1) for
subcutaneous or intramuscular injection
The following multi-dose formutations of FSH and LH were prepared, with FSH:LH
10  ratio of 1:1.
Components 1 to 8 listed in Table 7 were prepared as volumetric solutions in WFI.
Aliquots of each solution were added to a mixing vessel and mixed to form a “mother
solution”, The pH of the mother solution was adjusted to 8.0, if necessary, by
15  addition of NaOH or HCI. The mother solution was dispensed into cartridges to

contain 36.6 micrograms LH (914 1U) with 66.7 micrograms FSH (916 IU), intended
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5 Exanple 6 Liquid nmulti-dose formul ati ons of

reconbi nant FSH and LH (1:1) for subcutaneous or
wonowmstEsul ar i njection The foll ow ng nul ti- dBEE/EP2004/050432

fornmul ati ons of FSH and LH were prepared, with FSH: LH

10 ratio of 1:1. Conponents 1 to 8 listed In Table 7

were prepared as volunetric solutions in WI.

Al'i guots of each solution were added to a m xi ng

vessel and mxed to forma "nother solution". The pH

of the nother solution was adjusted to 8.0, if

necessary, by 15 addition of NaOH or HClI. The not her

sol ution was dispensed into cartridges to contain

36.6 mcrograns LH (914 1U) with 66.7 mcrograns FSH

(916 1U), intended WD 2004/ 087213 PCT/ EP2004/ 050432

43 for 6 doses of 150 IU FSHs4each; 18.4 mcrograns LH

(460 U with 33.3 mcrograns FSH (458 IU), intended

for 3 dosesxable?l50 | U FSH each; and 12.2 m crograns LH

(305 1U) wi Stz e%"tmféwegr'wfqﬁ@ﬁ'%%“P'@}'W'fhlL'rhtended

for 2 doseg'dfretSlrsd PRSI g genco8erThe cartri dges were
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first use foF"@ e"tt‘FSHTW) THPY TATYBY P HE PP P8 use,

the cartri dy&°SHU"Y "BELEG T&erést”"sar%\%md%%’b?asz 8C, nore

preferab y af°graé’1f°fF%°rLHper2’ra'§?§S° ffor e preferably at or
about 4- OV Slischi b gagyum I -dose peri od whi ch may

be 24 hoursl’heg %xyo‘?oki gcralphlé ub QI ;szuatrono:?l' ample Table 7.
Component s nglsurf@jre@eﬁﬁ i bLd) (fose VY I quid
f ormul ati ons Conponent Descrl pt| on 6 doses 3 doses 2
dOSGS 1 {Shuhipérgglg%gs@d grggl)bunmsr@as(lrgi]aéerénm,anlﬁerql:z,( 460
I U) 12.2 (%Q@G"nmsstorggeEth"ES‘?&rétﬁsa?eli&e@il@bléBU) 33.3 (458 I U)
22.23 (305 (pg/cartridge) 11U 3 Sucrose 115.5 57.75
38.5 (ng/ cantvwibdgepréds HBPO4 1. 35 0. 735 0. 49
(mg/ cartri dgedmubtioNaAm gk (Siosed) @s stk & 71 a6fvitpusingt® pH 8. O
g.S. to0 PH Be@n-rlieyg@aretit dai6lgrespay 6 zekliott Bdvitee1, F6816375. O
187. 5 125. QOnonths of storage at 4°C. The results are fisted in Table 8 as international units (1U)

per gram of solvent.

7.4. In vivo assay for LH

25  The formulation of Exampie 5 (6 doses) was tested for LH activity using the rat
seminal vesicle weight gain bioassay at zero time, and after 1, 2, 3 and 6 months of
storage at 4°C. The results are listed in Table 8 as international units (IU) per gram
of solvent.

30 7.5, Evaluation of free subunit (rFSH + rLH)
For a formulation of Example 5 the percentage of free subunit was evaluated by
SDS-PAGE.

Measurements were made at zero time, and after 1, 2,3 and 8 months storage at
35 4°C. The results are reported as a percentage of the total protein (rFSH + rLH), and
are listed in Table 8,



(mg/vial) 7 Methlonine 225 112.5 75.0 (pg/cartridge)
8 mcresol 4.5 2.25 1.5 (ng/cartridge) 9 pH 8.0 8.0
W .2004/08@21%F1 g.s.to 1.5 mM qg.s. to 0.75 m Q. SPCTEP2003/050432
m WO 2004/ 087213 PCT/ EP2004/ 050432 44 Exanple 7
Stability experinments for liquid nmulti-dose
formul ations of FSH m xed with LH 7.1. Reverse phase
HPLC anal ysis for protein content The fornul ati on of
Exanple 5 (6 doses) was evaluated for protein content
for both 5 FSH and LH, using a reverse-phase HPLC
nmet hod. Protein content (FSH and LH) was neasured at
zero tinme, and after 1, 2, 3 and 6 nonths storage of
the forrmulation at 4C. The results are listed in Table
8 as mcrograns of FSH or LH per gram of solvent. 10
7.2. Assay of oxidised al pha-ssubunit The percentage of
oxi di sed al pha-subunit in a formul ati on of Exanple 5
was measurédvdtione peeveetrsse phase HPLC ( RP- HPLO)
met hod. 15 Frhémgaimeienteegane efcensseic'diosees vad eppded tysubuni t
was measur edSBicE paeeet Porveior vl Ao whunty 7S 2xceptti8t and 6
mont hs st or*ﬁ@é""ka"t“ar&@mag?‘FPé*“l‘”@%“lﬁtFrt"Sedﬁﬁ et S PEE n Tabl e
S. 7.3. [I°n APRrOESREShyerErenE Sy M & 21 dPiaek | Aot
Exanpl e 5 (B"98¥E W EEFEH 1 8r FSH activity using
the 20 Steel rralrgleF;qlmsey ovari an wei ght gal n bi oassay at
Z€ro ti e, T%eformua on ofExamllé w%éevauae%msuall |ces ze%)tm?efandSt orage
at 4C. T!% aftr ancﬁ&t onths éi é oﬁ |
i nternational UNits ?’T fvent 7.4. In
vivo assay fof, LH 25 The forrrul atl on of Exanple 5 (6

dOSGS) was %gpﬁtfggrmglaﬁ% of%p%gtvis%éagu){ad altjéllo i antd thm 2%t

seni nal vesjfl.6uelLg0l-IaLR RIQASSAY at zero tinme, and
after 1, .52, 3 and 6 rmnt hs of storage at 4C The

results are ohal
(1Y) per grtﬂmnda@Jrsto%QJaM%‘l23an67mor5ne Eval uatu on of| free

e al 4 esults are rep ln Ta

subuni t (r R+ TEH Bk @ mbi et )ﬂmddths Foahget € 5
t he per cenfagee=Girr{ TE& SUREET U [Was eyakuat edsdy
HPLC (micrograms/g)
rLH contert by RP - 11.74 11.81 12.68 12.67 13.21
HPLC (micrograms/g)
% alpha-subunit 2,29 217 2,08 2.48 2.95
oxidised
In vivo assay for FSH 566 Not tested Not tested Not tested 578 (23
553(1U/g) weeks)
In vivo assay for LH 331 Not tested Not tested 311 286
(1U/g)
SDS-PAGE free <5 Not tested Not tested <5 <523
subunit ((FSH + rLH; weeks)
%)
SDS-PAGE <2 Not tested Not tested >3 4
aggregates (fFSH +
rLH; %)
Visible particles Free Not tested Not tested Free Free
pH 8.262 8215 8.216 8.188 8.283




SDS- PAGE. Measurenents were made at zero tinme, and
after 1, 2 , 3 and 6 nonths storage at 35 4C. The
woesulos®1are reported as a percentage of the t8CalEP2004/050432
protein (rFSH + rLH), and are listed in Table 8. WD
2004/ 087213 PCT/ EP2004/ 050432 45 7.5. Eval uation of
aggregates For a fornulation of Exanple 5, the
per cent age of aggregates was eval uated by SDS-PAGE as
descri bed above for evaluation of free subunit in
7.5., except that higher nol ecul ar wei ght aggregates
were determ ned as a percentage of the total 5 protein
(rFSH + rLH). Measurenents were nmade at zero tinme and
after 1, 2, 3 and 6 nonths storage at 4C. Results are
listed in Table 8. 7.6. Visible particles The
formul ati on of Exanple 5 was #val uated visually for
particles at zero tine, and 10 after 3 and 6 nonths
of storage € Results are reported in Table 8.
7 7 pH The pandB—Tfreeze I’le%m |os% Ol'm(aQﬁOOf Exarrpl e 5 V\BS
measur ed atngf?eezedrledfom atmns an?E?h vr {the Ilowggc ||onsh eb@e nont hs
st orage at pérlé% Results are Tabl’e 8. 15 Tabl e
B. Analytical parameters for a Ilqw d fornul ation of
FSH and IsH fewigtpnsat zero time and after storage at 4C
for 1, 2, 3 aneH6 nont hswRsg&YVZero time 1 nonth 2
nont hs 3 nont hgt 6 nont hseeq®@8H) content by RP- 46. 50
46.98 46. 71 4658%e 44. 98 mokHPRLC (m crograns/g) rLH
content by RP-Nai£0:P4 11.r8%0512. 68 12.67 13.21 HPLC
(m crogr &s/ g) \@EPFha- subbawPt 2.29 2.17 2.08 2.48 2.95
oxi di sed I n viWids8ay fW8PSFSH 566 Not tested Not
tested Not test&°B78(239°%53(1 U g) weeks) In vivo
assay for Li.331.4\Not tested Not tested 311 286 (I1U/ Q)
SDS- PAGE free 45 Not tesiedoNot tested 5 5 5 5 (23
subunit rFSH # rLH, weeks)us9BS- PAGE < 2 Not tested

I\bt t eSt ed > 3Sué’ose mg 30.0
NaH2PO4 H,0 mg 0.104

NayHPQ,4 2H,0 mg 1.65

Pluronic F68 mg 0.10

20 L-Methionine mg 0.10

The manufacturing process consists in mixing the drug substance directly with the
ingredients, filtrating the solution obtained and lyophilising the filtrated.
A description of each step of the process is given in the following :
add in a tared container WFI, di-sodium hydrogen phosphate dihydrate, sodium
25 dihydrogen phosphate monohydrate, Sucrose, Pluronic F68 at 5% and L-
methionine and stir for 10 minutes until complete dissolution.
check the pH and eventually correct it to pH 7.00 + 0.2 with NaOH 10% or
diluted H3PO4
add FSH and LH to the above prepared mixture and gently stir the solution
30 obtained for 10 minutes.
check the pH again and eventually adjust it to 7.0 + 0.1 with 10% NaOH or
dituted H3PO..



aggregates (rFSH + rLH, % Visible particles Free Not
tested Not tested Free Free pH 8.262 8.215 8.216

wo 20888&1283 WD 2004/ 087213 PCT/ EP2004/ 050432 PA®/EP2004/050432
Exanple 8 FSH and LH freeze dried nultidose
formul ation Two freeze dried fornulations A and B
havi ng the foll owi ng conpositions have been prepared:
5 Formulation A FSH g 32.75 (4501. U.) LH g 9.0 (225
.U ) Sucrose ng 15.0 NaH2PO4 H20 ng 0. 052 10
Na2HPO4 2H20 ng 0.825 Pluronic F-68 ng 0. 05
L- Methionine ng 0.05 Fornmulation B FSH g 65.5
(9001.U.) 15 LHjig 18.0 (450 W) Sucrose ng 30.0
NaH2PO4 H20 ng 0. 104 Na2HPO4 2H20 ng 1.65 Pluronic
F68 nmg 0.10 20 L-Methionine ng 0.10 The manufacturing
process consists in mxing the drug substance directly
with the ingredients, filtrating the solution
obt ai ned and [igdfpvivion v 49g2 krfierador hdmprart @tz fitdiongkgear | pt i on
of each step ¢fstheti@opy oEedgenoss figyiviha prespurs ndt iiger pl-$ oWl ng
. - add in a ¢@red contai ner WFl, di-sodi um hydrogen
phosphat e dehydede wliogtrdieiprrly tPBd@ydr ogen phosphat e
monohydr at e, SUEMy¥e iophieifegprs erianggeatite s5og atrdcete
met hi oni ne and°SE? ' FEFSFF M nutes until conplete
di ssol uti on. dREIRE=RIT AN PR Ot PP e orrect it
to pH 7.00 OFS"UH"H “REGHF '10% or  dil uted H3PO4 - add
FSH and LH to'tﬁ%"brﬁﬁb\?8f°EF°étﬁod?‘"éd m xture and gently

st I rot he‘lOS 0| Uf I %llﬁ the shelves temperature at -25°C and maintain for 2 hours.
e Dbring the shelves temperature at -15°C and maintain for 1 hour.
» bring the shelves temperature at -45°C and maintain for 3 hours.
¢ bring condenser temperature at -65°C.
* apply vacuum to the chamber.
15 *  When the vacuum reaches a value of 7x10 mBar raise shelf temperature
up to -10°C and maintain for 14 hours.
 raise the shelf temperature up to +35°C in 8 hours and maintain up to the
end of the cycle (14 hours).
* break the vacuum allowing dry nitrogen into the chamber.
20 e perform the stoppering by automatic system of the freeze dryer.
o seal the stoppered vials with the appropriate flip-off caps.

The formulations A and B have been stored at 25 + 2°C, and tested for stability and
biological activity as pointed out below. Prior to analysing the compositions, they are
reconstituted using water for injection comprising 0.3% of m-Cresol as bacteriostatic

25  agent.

The stability and biological activity values were determined as follows :

¢ Invivo assay for FSH : The formulation was tested for FSH activity using the
Steelman-Pohley ovarian weight gain bioassay

¢ Invivo assay for LH : The formul ation was tested for LH activity using the rat

30 seminal vesicle weight gain bioassay.

* Assay of oxidised alpha-subunit : The percentage of oxidised alpha-subunit
was measured by a reverse phase HPLC (RP-HPLC) method.

o Evaluation of free subunit (rfFSH + rLH) : The percentage of free subunit was
evaluated by SDS-PAGE.



30 obtained for 10 mnutes. - check the pH again and
eventually adjust it to 7.0 0.1 with 10% NaCH or
wdaizbasto8t183P04. WO 2004/ 087213 PCT/ EP2004/ 0504 B2T/E£7004/050432
filter the solution with a 0.22 | am Durapore nenbrane
with a filtration ratio not |ess than 15g/cn®, under
Nitrogen gas flowwth a pressure not higher than 1.5
atm - collect the solution in a previously sterilised
flask. 5 - fill the filtered solution into the gl ass
contai ner, seat the stopper and place the filled
vials into a stainless steel tray. - load the trays
into the freeze dryer and |yophilise the product using
the following freeze drying cycle : equilibrate at
+4C for about 20 mns. 10 bring the shelves
tenperature at -25C and mai ntain for 2 hours. bri ng
the shelves tenperature at -15C and maintain for 1
hour . bri ng Ehetesbedwes : e pper@cirmesirt vas 48@-and
mai ntai n for SSEﬁcﬁ’ﬁﬁE@sdescr‘b%Fvangfe@WefﬁesePunitenper ature at

- 65C. appl %e Q{o@gwléhlflem have bee% erizc h émpkge wﬁ? the reguPtlons o!h—l
articll

vacuum r eachgs. gyl A 8 @bmemh?@ﬂe%néf
t enper at W €, daf 0 - 10C and mal nt ai n ours.

rai se the shelf tenperature up to +35C in 8 hours and
mai Nt ai N upratiep® tumeerizeetrdresgf oft threanatyed ltegls (Edied th eagifits Ind

break the veeetrel v ol ‘OWRtiaD: T luenetederyerr # 4rbeg-rbiftpeat
chanmber. 20™e &y for hrthe =tioppet MnGe Yyloeatdematrice

syst em of t'Heefree@ze dr yer . seal the stoppered vials
with theappropriate flip-off™e&ps. The fornmul ations A
and B have|B&en stored|l#f 25"VPCS EHENtes|CdeNFor
stability (mg.mmn@gl cCakeadii wbly as«mpoi red7out
bel ow. _Prl gﬁloé[c‘ﬂa&MWUll’P "%Gtre 5P S=21|-59l Oh5S 57'33' are
reconst i t u*edididsicng Waf er.951 dr _1i.mj ect 100 _CpNprarSi g
0. 3% of m G EEBpIIEEpart6Figstate—2 uu nt .:g Fhe
stability and Dbiologi cal acti Vi t}/ val u
det er ni ned Zﬁ%e1?I?STT33\?§§"EI‘T”"SFW VY %\éeéaﬁ ?EBPV""?E'SH The
fornul at i oq'°v&a°a dPus °ftf°§:Ha St R SR I Y eI RY S the

fter 3 6 ths and ths of st t 4 st
St eel man- Pofif €y *6y an an wel' oHt™ gar bl 0538%ay In vivo

assay for L?—ri"e”“le tor mul atIan gv%s tested for LH

Si E]g the rat 20 ﬁ%ﬁ! cl % éﬁﬁ! ght i
aC“V'tyu E T [TIME %\%N%Ls S M o gain
bi oassay. ZERO

Biological activity .U. 821 850 830 838

FSH

Biological activity 1.U. LH 570 564 580 622

% oxidised product 1.0 0.9 1.0 1.0

% dimers/aggregates <2 <2 <2 <2

% free subunits <5 <5 <5 <5

From TABLE 9 and 10 it may be concluded that the biological activity of formulations
A and B is well conserved after 9 months of storage. The formulations have a high
stability.

20 The high stability is not affected by large amounts of recombinant FSH and
recombinant LH.



Assay of oxidised al pha-subunit : The percentage of
oxi di sed al pha-subunit was neasured by a reverse
wohem@sHREC ( RP- HPLC) net hod. Eval uati on of f PE®EP2004/050432
subunit (rFSH + rLH) : The percentage of free subunit
was eval uated by SDS-PAGE. WO 2004/ 087213
PCT/ EP2004/ 050432 48 Evaluation of aggregates : The
per cent age of aggregates was eval uated by SDS-PAGE as
descri bed above for evaluation of free subunit. The
bi ol ogi cal tests have been perforned in conpliance
with the regul ations of the European Pharnmacopeia. In
particular the tests are reported in the "Menotropin"
5 nmonography. Table 9 summarizes the results of the
anal ytical tests related to stability and bi ol ogica
activity of fornmulation A The val ues were determ ned
at 4 check-points : at time zero, after 1 nonth, 3
nont hs and SBaveemt hs of storage, at a storage
t enper at ur eE@P N5 hor@h siycpipte ABPE: 9 TEST TIME 1 MONTHS 3
MONTHS 6 MORTHSC. 2ZEREUBMol ogi cal activity |.U 416 420
415 417 FSkERBiNoRogHeabwigmditvity |.U. LH 276 250 259
270 oxi di sedope.odtssfsudunit@sante, 81 1. 95 1.57 %
di mer s/ aggreg@anes hke psellnie@anz?2 % free subunits <5 <5
<5 <5 Tablssam@ogumparinyes the results of the
anal ytical tests related to stability and bi ol ogica
activity of formulation B. The val ues were determ ned
at 4 che®k-points : at tinme zero, after 3 nonth, 6
nmont hs and 9 nonths of storage, at a storage 15
tenperature of 25 2C. TABLE 10 TEST TIME 3 MONTHS 6
MONTHS 9 MONTHS ZERO Bi ol ogical activity I.U 821 850
830 838 FSH Biological activity I.U LH 570 564 580
622 oxidised product 1.0 0.9 1.0 1.0



di mer s/ aggregates <2 <2 <2 <2 %free subunits <5 <5 <5
<5 From TABLE 9 and 10 it may be concl uded that the
woiel4mgraal activity of formulations A and B PeTMmeR104/050432
conserved after 9 nonths of storage. The formul ations
have a high stability. 20 The high stability is not
af fected by | arge anbunts of reconbi nant FSH and
reconbi nant LH. WD 2004/ 087213 PCT/ EP2004/ 050432 49
Sequences: SEQ ID NO. 1: human gl ycoprotein a-subunit;
SEQ ID NO. 2: hFSH u-subunit SEQ ID NO 3: hFSH
D-subunit variant 1 5 SEQ ID NO 4: hFSH
P-subunitvariant2 SEQ ID NO 5: hFSH J-subunit
variant 3 SEQ ID NO 6: hLH n-subunit 10 WO
2004/ 087213 PCT/ EP2004/ 050432 50 References '
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Clainms 1. A liquid pharnmaceutical conposition
conpri si ng. f aliduitt Shbr@acitich Batb@itoh Be)prEIQILRBINE horfdh Gk orar  a
vari ant t her e@dnthead, avvel ds a agacant S aotranticesel metied from
Pl uroni c(r) FaRuon&eddruandres. F87, Pl uroni c F88 and
Pluronic F68. 2. A liquid pharnmaceutical conposition
conpri sPnd- f VR ePBegER ATPEET PREP B FvTI B PCESHF™br  a
vari ant and MreBinPEP-AE-HEm R TS aongAareea
t hereof , as WeIPuHE Vg ogigrPH PR ™ sel ected from
Pl uronic(r) F77, Pluronic F87, Pluronic F88 and 10
Pl ur oni ¢ P68 Aliggid harmacpuficy ieppqsiiea perrER B B9t e eitiffp osi t i on
conpri sng | (Picsrsinueingig™pns At IS &SP iy cotsprivgion o{AHY 1o8tht
t hereof, as WM™ Bg ooy %Pt ant sel ected from
Pluronic(r) F77, Pluronic F87, Pluronic F88 and
Pl ur oni c P68 AliqigphamacgyticaljopnagsiEbr prepafrpia et Yrereit the
conposi ti on Ztidesiktinghomere &R is afsett Hacopspisetiendl Frgeves ai s,
wher ei re5t he F®IYncl e-stinul ati ng hornone (FSH) is
present at a concentration of at or about 150 U m
to at or aboutioud PhEQGeuficelfqpipositios accoing o ey pf eligsiA iUt | cal
conposi ti on &e bigrishp rpgpote d-HEd peppentiatd congehtiatiord # orgled 190
follicle-stintaeionpufiei®iome (FSH) is present at a
concent®ation of at or about 300 [Um to at or about
900 | U/ m .8 6.Alighd prergyesputicalpdmmgsiicn ecearring e edim ©\@rpiotes t i on
accor di ng t o lueligingharipne (Wdhierreegntpt & chrgentration of at or abou t 300 1U/ml
follicle-stimsatbeuig Wor none (FSH) is present at a
concentration of at or about



25 600lU M. 7. Aliquid pharmaceutical conposition

according to any of clains 2 or 3, whe rein the
woOuab@ios7a8ng hornone (LH) is present at a conceqarERRI0aM50432

of at or about 150 IUmM to at or about 1'200 11U m.

30 8. A liquid pharmaceutical conposition according to

claim7, wherein the |uteinising hornone (LH) is

present at a concentration of at or about 300 | U m

to at or about 750 U m. WO 2004/087213

PCT/ EP2004/ 050432 52 9. A freeze-dried formul ation

conprising follicle-stinmulating hornone (FSH) or a

variant thereof, as well as &2?surfactant selected from

Pluronic(r) F77, Pluronic F87, Pluronic F88 and

Pl ur oni ¢ F68.Afrdegp;drigd fofmpigtiencampiiing feligle Stmeipipp herndng(fisH) or a

conpri si ng | vientteredfiangp! #76 puteyiqe sefegiqdljrongiurogicOF & Rt 5

t hereof, as \KMW‘”’%S‘WF"@WWE@?&M seI ect ed from

E: 3: 82: C( r’)gsl,:AZrl’ie dlr:l:e %r ulatlon comp(r:lflr;f I?e IS 0'9['}1'5'7% )oravanant

corrprl SI ng foi]errao e froH Iuron (PE%FW

Pl F88 dP
variant thereof™ag '”'i°"'as Iutel ni si ng hor mone (LH) or

a variant #hemreefdried 3 chmprish§roidie SiklifiRmt-aht sk gct ed
from Pl uroni Glibn) incfad: 4s welds MEIRSHy Rorfofd fut) dPh VR Bbekor, 5881 and

10 Pl uroni ¢ BESRuadetselebttfirorh Bimider78 bl Fd7 OHulht Féd hO N
accordinpg torRRY:ref claims 9 to 11, wherein the

follicle-stimulating hornone (FSH) is present at a
concent r at 120 r7hy fipgzergyied pfmulgion agerdinggddroi et clans to t1ovhdér tizg/ Ny of
the total f orfdfigd-tityaipmhom® (FSMlipgrefentataz@cegirtor@/w) of at or
formul ati on abwgn @ildugmd dthetbtaiormidich, V\,her ein the 15
follicl e-sti nue!fagnl3 ng trwmgﬂrtnnne(zmI Sd?) ) resent at a
concent1rat| on"ol1""e dg 6h éB'bjé’i t"ti n%ﬁog the
total fOrnul @ el g o Md F’r‘%’é%adf"i“@?ﬁ FAY'i on
according t o %CPAFHIePEe SRHEPER ¢ he

fol i cl e- sty Ml ald NG LIRSk Hdn 1b SheRh @SENt at a
concent r at i 0N silain@ForrRRR@dh) is pRsert 4t abcemratB G R t he

total forml atsh @Fugmdd mndda odod  €€ze dried fornul ation
according to any of clainms 9 to 11, wherein the

| ut ei ni i N§- HorfrErged fotrftion sgcodinaareydf clayts 9 @ 1e@reeiw r at i on
of at or aboudein@nghorape (8)is pepbriaya @fcertrdien otabrt @put 0.1t0 3

formul ati on. uﬂ@goftwmlﬁmme dri ed for mJI ation
according to claim

hormone (L¥) TE™ dées?e"”‘f“'até'f a°°°rd'cgo?1°éa€‘ 1? r‘”%fe'" 8?1'“%’1*5%%& or
about 0,1 to I)rm W’g PEF™ T A& eI BB AFOF B MUPEL T .

total formulatiol

as| well as ? sur%c lnt

17. The freeze dried formulation according to claim 16, wherein the luteinising
hormone (LH) is present at a concentration of at or about 0.1 to 0.6 pg/mg of
the total formulation.

30 18. A phammaceutical composition according to any of claim 1 to 17, wherein the
surfactant is Pluronic F68.



17. The freeze dried formulation according to claim
16, wherein the luteinising hornone (LH) is present
wano@/osmsent rati on of at or about 0.1 to 0.6 pgimMP2H/050432
the total fornmulation. 30 18. A pharnaceuti cal
conposition according to any of claiml to 17, wherein
the surfactant is Pluronic F68. WD 2004/087213
PCT/ EP2004/ 050432 53 19. A pharnmaceutical conposition
according to any of the preceding clains, wherein the
follicle-stimulating hornone is hunman
follicle-stimulating hornone and/or the | uteinising
hornone (LH) is human | uteini®¥ing hormone (LH). 5 20.
A pharnmaceutical conposition according to claim19,
wherein the follicle-stimulating hornone is urinary
human f ol | ®clAgbagreserfed carprosiie) aprejfitginey of iy Reedne ddnte
| ut ei ni si ng KA Blicesteplaipgdoent iakimgn ideTrafrged@ewi si ng
hor none ( LH) .andpgheeinisiny hosreag (e wpren weiabinodeypeptdi ¢ i on
accordifig to claim 19, wherein the
fol licle-g®i rwtaatderigp dreresipyresoring tocieipy diriyereiatrt  human
follicle - st iffdsippdetnghotmoreistfresy hugan flictsrstinultios Homrerei ni si ng
hor none (LH) apdértiredutsinipitgihareend (LHigvriaany hlreet eteinsingiormgne Kdx none
(LH). 15 22. A pharmaceutical conposition according to
any of Phelpriemederic! cethradtiprescordingttrekie qwheiether at | 0 of FSH
to LH i s w t Hilige-stirniating i@mge isofompitanthymagibioertim@atidh hgmpnaat  or
about 1:6. 23ndofepirnisinyberent (Hialecongaposantueornaagtos di Nng
to claim 22, wherein the ratio of FSH 20 to LHis
within the range of at or about 4:1 to at or about
1: 2. 2415 R2phararecdtit oraradioncapaiatyiotinr paedoriaisng t 0
cl ai m 23, whendinthe talvef Feiab iLHs viifin theSinbe otar dbddk 6:1% aver t Wi N
the range of aatt1ter about 3:1 to at or about 1:1. 25
25. A pharnmaceutical conposition according to claim
24, wher eizn tApema@ttita0orabsitbrSkdordidg® chitrl2d, @ereth thdatislof Fdmie
range ob at oriHabowdthe gdof @brabod: 4:1t at2Gboilt 1:A
phar maceuti cal conposition according to any of the
pr ecedi ng 2| aipmBnacedtichr cbripesition a6 Kol ciBiin PAgwhareit B0 dti€d FIBISt at | C
agent sel ect edvfsmionnhphrendit orand s:ne abresah. 30 27. A
phar maceuti cal conposition according to claim 26,
wher ei rest e bagtreditesbepbidition accag@itcain 34, M@k ©S@bof FR8. A
phar maceut i calLH@ eifp Bty dAcrasaar s g to cl aim 27,
conprising mcresol at a concentration of at or about
0. 3% ( massPrdSE MG iAepTrystiong oy ROUT OETPY doims. further
PCT/ EP2004/ 0 erglzg a bacteriostatic agent selected from phenol and m-cresol.

30 27. A pharmaceutical composition according to claim 26, wherein the bacteriostatic
agent is m-cresol.

28. A pharmaceutical composition according to claim 27, comprising m-cresol at a
concentration of at or about 0.3% (mass/mass solvent).
35



54 29. A pharmaceutical conposition according to any
of the preceding clains, further conprising sucrose.
wG@Qoo4AsTar maceut i cal conposition accordi ng toPamEP2f04/050432
the preceding clainms, further 5 conprising
met hi oni ne. 31. A pharnaceutical conposition according
to any of the preceding clains, further conprising a
phosphate buffer at a pH of at or about 6.0 to at or
about 8.0. 10 32. A pharnmaceutical conposition
according to claim 31, further conprising a phosphate
buffer at a pH of at or about 7.0. 33. A
phar maceuti cal conposition acdording to claim 32,
conprising the followng ingredients: rFSH Pluronic
F68, sucr d&e A PraETIsiEThPRRISIOTReETiRadasY of g RiEcedld oS 'ttieous
phosphat e buffefisngtcees®pH of at or about 7.0. 34. A
phar maceuti cal conposition according to claim 33,
wher ei n t @& PAPSEagegical qgpradianpecordne tognvebiiteremtine dtmsothef  at
or aboutt 600 cI"@fsig methete- Pl uronic F68 is present at a
concentration of at or about 0.1 ng/m, the sucrose is
present atdl-a ARG EGHiebnTRoH P aesprdingfo agytof thg precadiie BitimsgBthaTy/ M |
t he net hi oni neriisigs gpharheitiiuiepst a g of apoAh@ES Pty st fooh8.Bf at  or
about 0.1 ng/m, the mcresol is present at a
concent Yatsp-on rafmagtticapemradiion stcor@na taglbin B, furtier chmprisies a
phosphat e bufpfogshate bgffergta p pf at@tzorut70. 10 mM i n phosphat e.
35. "A freeze dried fornul ati on according to claim 11,
conpr i si ngs.32 pfbraguticrf cofigsitipreaccorAititaviaim B2, de@irising §e Glognaof
reconbi nant linbfediedidrF6H, Pgond F68 SurofeaSBioning M3EeR, srgjano f
NaH2PO4t5H20, a@e@B2hospige gfier dNarPileifr@d=b@H20, 0. 05 ng of
Pluronic F68 and 0.05 ng of L-nethionine. 36. The
freeze drizedAbigrmagitied doamsiterceotid itorigm owhertiathenfsh &,
conpri si ng 65bedntgaadcentitivcoaiyiiaa ob VRS PLidBic K38 igor@ént
reconbi nant letd,con@@ua@n 18 o@boutQ U BFOI€ sucrGe & Déberivaya Of 30
NaH2PO420H2Q, cdbeebitiongy atofabdNa@idROde Bdidhhe is Oresk@atay  Of
Pl uroni ¢ F68 catpakrafdo & & or bt} 0.0ihg/rL-HEBtcldoGptest@ ata37. A
met hod for nedmeeht@eb o ktiofagputa mgh and R glespbate®dtr isGRMp@s| t i on
conpri sing t hemst@prhaef formng a solution of FSH, and
a surfactant selected fromPluronic(r) F77, Pluronic
F87, Pl ur ohi & s 8 RaUBPrFoHTo® EBS' °°a'?'fﬂ"9327l5i19:ﬂjl d
di | uent? WO ZOUUIQST LB PCREPYON AT OS0ABRs. (92 g, A
nmet hod accor drHhi: tB. 085 PANSITHO iRt B mpof Pikferic ¢ pfd 46% ant
is Pluronic Iﬁang@@Omn#\ nmet hod accor di ng to claim37 or
38, conpri gl ng .t er step of

f
bact er i OSt TS reeze dn%d Pormul ion %ccoraln orclslmm1 1€ﬁ>mpnsu% 65, 5nua of

recombmant FSH, 18 0 ng of recombinant LH, 30.0 mg of sucrose, 0.104 mg of
NaHzPO;4 H,0, 1.65 mg of Na,HPO4 2H,0, 0.10 mg of Pluronic F68 and 0.10
mg of L-methionine.

m cr esol .
30

37. A method for manufacturing a pharmaceutical composition comprising the step
of forming a solution of FSH, and a surfactant selected from Pluronic® F77,
Pluronic F87, Pluronic F88 and Pluronic F68, and a liquid diluent.



5 40. A nethod for manufacturing a packaged
phar maceuti cal conposition conprising placing a
weabutosmn3 conpri sing FSH, and a surfactant sel eCTaE®#2004/050432
from Pluronic(r) F77, Pluronic F87, Pluronic F88 and
Pluronic F68, in a vial, anpoule or cartridge. 10 41.
A nmet hod according to claim40, wherein the surfactant
is Pluronic F68. 42. An article of manufacture
conprising a first container filled with a freeze
dried fornmulation according to any clains from9 to
11 and a second container conprising a solvent for
reconstitution. 43. An articl® of manufacture
according to claim42, whereby the second contai ner
15 conpri s¥s AZRMYFEEBEES “dT I UBt RediteaT Ry MPer esol .
44. A method for manufacturing a freeze dried
fornul ati ot ACEHHECHY P garaityr 36 pomereinadie fghergter ghrdding a
conmpri si ng t Reewppacef sepse ARt ktStr e of FSH wit h
or withdut LH or LH alone LH as well as a surfactant
sel ect ed f4PorfhBPfPOTIC )9 apFeieged PRMepedgice™PEBP, Pl ur oni ¢
F88 and Pl ur ¢tiresngegna 2 a3 cappiraE e prg 2 wiipganhielktedifo® t o a
20 | yophi | i sdtuowak F774ronigC8 et EPS ane EpiFiidg 2ve! avbdle m 44,
wherei n the <suwefigget ant is Pluronic F68.

10 41. A method according to claim 40, wherein the surfactant is Pluronic F68.

42. Anarticle of manufacture comprising a first container filled with a freeze dried
formulation according to any claims from 9 to 11 and a second container

comprising a solvent for reconstitution.

43. An article of manufacture according to claim 42, whereby the second container

15 comprises an aqueous diluent containing m-cresol.

44. A method for manufacturing a freeze dried formulation according to any of
claims @ to 11, comprising the step of forming a mixture of FSH with or without
LH, or LH alone LH as well as a surfactant selected from Pluronic® F77,
Pluronic F87, Pluronic F88 and Pluronic F68, and subjecting the mixture to a
20 lyophilisation.

45. A method according to claim 44, wherein the surfactant is Pluronic F68.



